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Service 


* Remember to Brimarize is to 
improvise by using an equiva- 
lent when a particular type is 
unavailable. It will pay you to 
investigate now. 


BRIMAR 


Have you a replacement problem? We invite you to write, phone, or call. 
SIG Standard Telephones and Cables (Pty.) Limited “I 


Head Office: P.O. BOX 571 UPPER HUTT 


P.O. BOX 140 AUCKLAND 


Accuracy Dill Cell... 


...as it has proved with the Selectest— 
accurate to BS/89/1954 standards,in both 

the horizontal or vertical position. 

This modern, functional multi-range test meter has 
been developed by S.E.|. to meet the exacting needs 
of modern electrical and electronic engineers. 
With the Selectest scale (25°/, longer than other 
comparable instruments), legible markings, 
knife-edge pointer and well positioned mirror insert— 


accurate readings are simply acquired. i €. 
The Selectest is competitively priced—but it has no equal when =, 


it comes to performance and appearance. 
Write for Selectest leaflet today. 


@ this unique handle design is strong 
and readily accessible, ‘always in the 
same place’, and it will not wear or 
perish. 


@ lerminals are arranged at the top of 
the front panel in order that the 
instrument may be used in both the 
horizontal and vertical position. 
Accuracy complies to B.S.I. specifica- 
tion in either position. 


3) To minimise parallax errors the mirror 
insert is positioned directly below the 
major scale, 


Well over a third of the instrument 
face is devoted to the dial. This 
allows for a scale, which is 25% 
longer than any comparable instru- 
ment on the market. All scale markings 
comply to the latest B.S.l. recom- 
mendations for ease and accuracy of 
reading. Unnecessary arc lines have 
been eliminated. 


THE SALFORD 


seiectesi 


SUPER K SUPER 50 


PRICES AND BROCHURE AVAILABLE ON 


Ranges are selected by these two 
multi-position wafer switches capable 


of continuous rotation in either 
direction without mechanical interlock, 
Colour codings are used for easy 
identification of the voltage, current 
and resistance ranges. A multiplier 
switch is provided to double the 
ranges on the Super K and there is 
a polarity reversing switch on the 
Super 50, 


The case and base are moulded 
entirely in ‘wipe-clean’ melamine. 
This material is resistant to 
practically all common solvents and 
withstands normal hazards likely to 
befall an instrument in every day use. 
Each type of instrument is finished 
in a distinctive colour for easy 
recognition, 


@) Jutomatic overload cut-out. 
4 Leather cases, external shunts and 


transformers available from stock. 


REQUEST 


BRITISH GENERAL ELECTRIC CO. LTD. BRANCHES THROUGHOUT N.Z. 
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THERE’S NO BETTER BUY — BETTER BUY HEATHKIT 


And here is a new revised version of the now well known alphabet— 
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Another HEATHKIT you could own NOW. Also for Audio Test Equipment. 
Better Electronic Kits made by HEATHKIT OF COURSE. 

Confidence you have when you buy a HEATHKIT. 

Design, Professional Design that is, which you get with HEATHKIT. 


Equipment — Test Equipment — AMATEUR EQUIPMENT — EDUCATIONAL 
EQUIPMENT — SCIENCE EQUIPMENT: ALL HEATHKIT OF COURSE. 


Fun — the Fun you’ll have building and owning a HEATHKIT. 

Good Equipment from HEATHKIT of Course. 
Ham equipment for all requirements — HEATHKIT HAM EQUIPMENT that is. 
Instruments — All types which you will find in the HEATHKIT RANGE. 
Judicious Choice — Choice of a HEATHKIT above all others. 


Kilroy — He didn’t have a HEATHKIT but YOU CAN OWN ONE any time. 
Just drop us a line. 


Loving care put into the design and manufacture of every HEATHKIT. 
More for your Money every time from HEATHKIT. 

Name — the Name that stands supreme — HHATHKIT. 

Original Design — HEATHKIT DESIGN. 

Parts used in HEATHKIT — chosen for their reliability and quality. 
Queries we’ll be glad to answer any time. 


Rothschild — P. H. & Co. that is, YOUR HEATHKIT STOCKISTS. 
Service — Service you get from every HEATHKIT — Service we give if you 
require troubles fixed. 


Trouble-free operation you expect and receive from HEATHKIT. 
Universal Appeal of HEATHKIT. 
Versatility of HEATHKIT EQUIPMENT. 


Workmanship — HEATHKIT WORKMANSHIP and yours when you complete 
a HEATHKIT. 


Unknown quantity — But there is nothing unknown about HEATHKIT. 
YOUR HEATHKIT — the one YOU are buying from us. 


Impedance — Nothing However impedes HEATHKIT PROGRESS. 
—Copyright reserved. 


From Tricity House, Christchurch, W. H. C. Murray, Tauranga 


and 


P. H. ROTHSCHILD & CO. LTD. 


83 Pretoria Street, Lower Hutt - P.O. Box 170 - Telegrams: “FRANDS” 


=, 
HEATHKIT' ¢§ | baystrom 
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Y etters prom Readers 


Sir, 

I wish to congratulate 
you on your progressive 
attitude to make Radio and 
Electrical Review a _ better 
magazine by changing its 
name to Radio, Electronics 
and Communications. 


As I am very interested 
in your articles on VHF 
communications, I am won- 
dering if an article or 
hints could be given in the 
construction of two meter 
transistorised receivers for 
portable use when one goes 
tramping in the bush or up 
mountains? I was thinking 
in the terms of a variable 
frequency unit covering the 
two-metre band. I _ fully 
realise this may be a tough 
one so will not expect quick 
results. 


Yours faithfully, 
M. STEELE. 


Thank you for your letter 
and the compliments therein. 
We suggest that you con- 
sider the transistorised two- 
metre receiver currently 
described for mobile equip- 
ment as a suitable starting 
point for your trials. If you 
desire any further details we 
will do our best to help you. 


—Ed. 


i 


Sir 
In the Radio and Elec- 
trical Review of December 
last, the “Contrast” series 
of sound effect recordings 
was discussed in the Record 

Review. 

I should like to enquire 
the name of the nearest 
dealer from whom I could 
buy the recordings. 

Yours faithfully, 

W. R. FERGUSSON. 

Sir, 

Referring to the article 
appearing in your Record 
Review column of the Ist 
December, 1963, edition of 
Radio and Electrical Review. 

I would appreciate any 
further information you 
might be able to offer me 
as regards the acquisition 
of a copy of the three discs 
released by ~—-‘Contrast;” 
Sound Effects AFX1, MFX1, 
MFX2. 

Yours faithfully, 
GRAHAM DALY. 

Unfortunately we do not 
know of anyone handling 
the records locally but in- 
clude for your assistance 
the name of the English 
firm— 

Castle & Contrast Records, 
174-176 Maybank Rd., 
South Woodford, 

London E18, England. 
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We feel sure the they will 
readily supply you with in- 
formation and discs. 

—kKd. 
Sir, 

It gives me great pleasure 
to congratulate you on the 
high standard of the Radio 
and Electrical Review and 
also the manufacturers who 
go to some trouble to assist 
with the publishing of their 
Radio and TV circuits, as 
these are of considerable 
help to me and probably 
many of your regular 
readers. 

I have cancelled my order 
at the bookseller and re- 
quest you to post for 12 
months commencing with 
the May issue. 

Could you please send a 
copy of May 1963 and 
July 1963, total cost 31/6 
enclosed. 


Yours faithfully, 
J. M. GARDNER. 


We are glad you find the 
magazine of value and hope 
you will continue to find 
much to interest you. 


V.H.F. AERIALS COURSE 

The two-day course on 
V.H.F. Aerials at Auckland 
Technical Institute will be 
held on 12th and 13th 


August, 1964. 
Wednesday, 12th August— 
Room B. 12. 


Introduction: Transmis- 
sion Lines, theory, types, 
applications and preferences, 
losses, matching methods, 
line sections, discussion. 


Demonstration: Types of 


feeders, line reflections, 
losses, S.W.R. measure- 
ment methods, matching 


principles, Yagi aerial im- 
pedance matching. 
Thursday, 13th August— 
Rooms B. 12 and B. 14. 

Electromagnetic radiation, 
some aspects of propogation 
at’ V.H.F.,  quarterwave, 
halfwave and _ directional 
resonant aerial systems, 
polar diagrams, directivity, 
gain, bandwidth, feed im- 
pedance, matching, multiple 
outlets,, multiband  princi- 
ples. 

Demonstrations: Effect of 
dimensions on Yagi charac- 
teristics, various V.H.F. 
aerial ‘systems, polar dia- 
gram plots. (A 10cm wave- 
length, model plotting table 


will be used for the polar 


diagram plots.) 

The course will be essen- 
tially practical, but aerial 
theory notes will be issued. 
The total fees will be £2/2/- 
and all intending students 
should enrol as soon as 
possible. 


the best in Semi-conductors 


(AA) MOTOROLA introduce their REF Line 


A Complete Cniconducter Complement 
for Your lansmitter | Feocoiver Designs 


®@ and in the industrial field Motorola offers a complete range 
of Silicon Controlled Rectifiers (Thyristors) and Power Diodes 
for all applications. 


Semiconductor Products Inc. 


reliability 
by 
HUGHES 
INTERNATIONAL 


includes 


\ 


general purpose and computer diodes, diffused planar diodes, 


Zener diodes, Hv. cartridge rectifiers, PNP and NPN Silicon 
Transistors and the HC70O range of Voltage Variable Capacitors. 
© Of especial interest is our Principal’s range of sub-miniature 


Power Diodes and Zener Diodes. 


Write for detailed information : 
P.C. BOX 5146 


AUCKLAND 


ELEKON 


( OVERSEAS ) 


LTD. 
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poitips MINIWATT transistorpack 


@ cuts down stock investments 

@ simplifies type selection 

© improves quality and efficiency 
in AM-radio servicing 


It's “it”! Just one flat pocket-sized pack with 10 
transistors + 1 diode to fit practically any AM- 
renewal job. 

Simply slide the cover for at-a-glance determination 
of the right replacement. All 11 types are carefully 
selected, fast-moving and tuned to daily workshop 
practice. Their original equipment-quality ensures 
uniformity in characteristics. 


Free with every pues MINIWATT [+l] transistor pack a 
full 68-page booklet with complete technical data 
and usefull diagrams. Contains also an extensive 
interchangeability guide for over 1800 types. 


Pe MiP iPS ESE Cer RE GrAre 


P.O. Box 5124, Auckland e 


Ist JUNE, 1964 


PHILIPS [10+]] AM 


transistor pack offers 
11 semiconductors of 
equipment-quality to replace 
350 different types 


PHILIPS MINIWATT [1O+1]: 
OC44, OC45, OC71 
2X OGI222;x:0 Gia: 
OC75, AF116, AF117 
+ OA79 


Ask your distributor today 


for paues MINIWATT [l0*]] 
AM transistor packs! 


Retail price: £6.15.3 


poitips MINI WATT 


INDUSTRIES OF 
Box 2097, Wellington e 


NEW ZEALAND 
Box 1488, Christchurch 
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On Our Cover 


This month our cover features a 
second television coverage map and the 
article on pages 25-39 discusses the 
considerations in setting up such a 


station. 


Another Step 
Forward 


Plans are under way at the 
moment to implement an enquiry 
card system for our readers. 
This is designed to cover both 
advertisers and their products 
and also all other new products 
and items of interest in each 


issue. 


In view of the number of 
times this has been asked for 
in the past we feel the move 
should be well received and we 
hope it will provide a service 
for readers comparable with the 


best overseas journals. 


Also . . 


New Products 

Book Reviews 
Serviceman’s Column 
Overseas Notes 

Circuit and Service Data 
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YES! 


We stock all 


transformers 

from the largest 

to the smallest 

or 

we will design one 
to suit your own 


special needs 


THE 

AUCKLAND 
TRANSFORMER — 
CO. LID. 


24 EDEN STREET, NEWMARKET, 
AUCKLAND. 


Telephone 51-307 
Telegrams: “TRANSFORMA,” Auckland. 


can solve your problems 
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NZ. ELECTRONICS INSTITUTE (INC) 


The annual conference of the 
Electronics Institute was held in 
Wellington over the weekend of 
13-14th June. A full programme 
of visits and social activities was 
arranged to supplement the sym- 
posium (of which a full report 
appears on this page) and the 
formal conference business. AI: 
though members from the Wel- 
lington area made up most of 
the company there was a good 
representation from Auckland, 
Christchurch and other centres. 

A highlight of the formal con- 
ference session on Saturday was 
the election of Wing Commander 
J. W. Todd as a life member. 
In proposing his election the 
Wellington branch chairman, Mr. 
vo M. Stagpoole, said that 
Mr. Todd had been a tireless 
worker for the Institute since its 
inception, and the present con- 
ference owed much to his efforts. 

The proposal to form a federa- 
tion of middle group institutes 


was also discussed at length. It 
was decided to send a representa- 
tive to the meetings since such 
a federation would serve the 
interests of a large number of 
the members of the Electronics 
Institute. 


The symposium attracted many 
visitors from industry, the uni- 
versities, science and Govern- 
ment, and as can be seen from 
the report interest and comment 
on the subject ‘‘The Future in 
Electronies’’ was lively. 


Saturday evening was given 
over to a social for members and 
their wives. Varied entertain- 
ment was provided, but the oppor- 
tunity “to “talk “shep™ with 
members from all over the coun- 
try was perhaps the most im- 
portant part of the proceedings. 


Sunday saw an improvement 
in the weather and the visits 
which had been arranged were 
well attended. In the morning 


Symposium :- 


Tbe eC Rae: SIN 


‘““The physicist will oust the 
engineer from the spearhead of 
development in 10 years’’ was an 
opinion expressed at the sym- 
posium ‘“‘The Future in Elec- 
tronics,’’ conducted by the New 
Zealand Electronics Institute in 
Wellington on Saturday, 138th 
June. 

Over 50 members and repre- 
sentatives of the technical teach- 
ing institutions, Victoria Univer- 
sity, Government departments 
and industry were present. Mr. 
W. S. Strong, of the Wellington 
branch of the Institute, was con- 
venor and chairman. 

Other points made were: Elec- 
tronics is a fast expanding field, 
with the prospect of finding use 
in the home and industry. There 
are plenty of opportunities. The 
low margins paid for skill in 
New Zealand need up-grading to 


keep our graduates in New Zea- 
land, and attract prospective 
engineers and technicians. Versa- 
tility and flexibility are necessary 
in training, to prepare people for 
advances in the science. There 
is a considerable shortage of 
trained electronics men, and this 
will be a grave problem in the 
near future. 

The first speaker was Mr. E. 
Jarver, manager of the Indus- 
trial Electronics Division of 
Electronic Development and Ap- 
plications Company. He spoke on 
the opportunities in electronics 
in industry. Dividing the applica- 
tion of electronics into five groups, 
Entertainment (broadcasting and 


television), Telecommunications, 
Industrial Electronics, Scientific 
(instrumentation for research 


and measurement) and Commerce 
(computers and electronic office 


visits were made to Broadcasting 
House, where Mr. D. L. Rush- 
worth took members on a tour 
of the building and facilities, and 
to the Wellington office of Inter- 
national Computers and Tabula- 
tors where the 1301 computer 
was demonstrated in action. 


In the afternoon there was a 
bus trip to Makara where the 
Post Office and Broadeasting re- 
celving stations were visited. At 
Makara Mr. MecGechie demon- 
strated the frequency measuring 
equipment which keeps track of 
stations throughout New Zealand. 
At Quartz Hill Mr. G. C. Andrew, 
officer in charge, gave an interest- 
ing demonstration of the effect 
of high altitude nuclear explo- 
sions on radio wave propagation. 


Both visitors and Wellington 
members voted the conference a 
rousing success and it is hoped 
that it will be the forerunner 
of more national gatherings. 


Pee PRONIC'S 


machines) he discussed the future 
in those fields. - Hight factories. 
in New Zealand have produced. 
120,000 television receivers, worth 
£15,000,000 ex factory. These have 
been produced under boom con- 
ditions, however, which could be 
expected to decrease after three 
or four years, although colour and 
portable television will prolong 
the life of production slightly. 
Production of sound radios would 
probably continue at 50,000 per 
year. 

Telecommunications represent 
an expanding field, Mr. Carver 
continued. Expansion is at the 
rate of 380 per cent. per annum, 
compounded, while for industrial 
electronics expansion is at the 
rate of 100 per cent. per annum, 


compounded. This rate seemed 
likely to continue for several 
years. Instrumentation is ex- 


THIS NEW X-Y RECORDER * New, exclusive AUTOGRIP* hold-down for any size paper to 11” x 17” 
CONTRIBUTES SIX * 100 microvolts / inch sensitivity at one megohm input resistance 


* AC input ranges to 5 millivolts / inch 


MAJOR IMPROVEMENTS 
TO THE STATE-OF-THE-ART 


%* 120 db common mode rejection at line frequency 
* Multi-contact flat mandrel potentiometers for unprecedented reliability 


* Time sweeps for either axis with automatic reset and adjustable sweep length 


These improvements, coupled with proven Moseley quality and precision, 
MJ] (53) — t— LEY make the Model 7000A the most advanced X-Y recorder available today. 
Available, too, is the companion model 7030A, same as 7000A but accepts 

an affiliate of Hewlett-Packard ‘ paper to 83” x 11”, without ac inputs. 


SAMPLE ELECTRONICS (N.Z.) LTD. 


8 MATIPO STREET, ONEHUNGA, S.E.5, AUCKLAND, NEW ZEALAND TELEPHONE 565-361 
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panding at a lesser rate, and 
while he had no figures for com- 
mercial electronics, there is a 
phenomenal increase there. All 
these groups have similar prob- 
lems—original development and 
application, technical sales—the 
most costly factor being the de- 
velopment stage. There is diffi- 
culty in costing development, and 
he stressed the need for physicists, 
engineers and technicians to have 
training in basic economics. 

‘“‘Nechnical sales offer the 
greatest opportunities for elec- 
tronic staff,’’? said Mr. Carver. 
Such a technician or engineer 
must have a keen mind, and 
know his subject in detail, to 
think how he can improve a 
factory and sell the improvement 
to the factory. He emphasised 
that a different type of man from 
the development engineer is re- 
quired for sales. 

Service is another important 
field, and Mr. Carver instanced 
factories using electronics em- 
ploying a group of 12 or more 
maintenance staff for their elec- 
tronie equipment, under an en- 
gineer. He pointed out that 
where an office has changed to 
electronic computing, a whole 
office could be immobilised and 
be non-productive awaiting repair 
of a defective computer. In 
Australia, he said, he had seen 
a fertiliser factory operated by 
five men. The factory is com- 
pletely electronically operated, 
and an equivalent factory in 
New Zealand would employ over 
100 men. Every day his firm 
received requests from industry, 
and opportunities are unlimited. 

“Margins for skill must in- 
erease drastically,’’? Mr. Carver 
said in diseussing the flow of 
skilled men going overseas. He 
considered it ridiculous that with 
fine universities in New Zealand 
his own organisation should have 
to import engineers. He instanced 
salaries in Australia, where a 
shopgirl would earn about £450 
p.a., a graduate engineer fresh 
from university £1500 p.a., and 
a competent engineer in charge 
of a small group £3000. New 
Zealand does not have such 
margins, and without them he did 
not see a way to stop the losses 
of trained men to other countries. 
Facilities for technical education 
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in New Zealand are not yet 
adequate, probably some millions 
would need to be spent. 

The future lies in’ home con- 
sumption, and also in exporting, 
mainly to South-East Asia, Mr. 
Carver concluded. There is an 
enormous potential market there. 
New Zealand is already exporting 
a locally developed hearing aid 
to many overseas countries, he 
said. . 

Mr. C. H. Turner, Chief Tele- 
communications Engineer in the 
Forest Service outlined prospects 
for electronics in Government 
employment. ‘“‘Government is 
the biggest business in the coun- 
try,’’ he said, and listed the many 
departments using electronic ser- 
vices, employing over 100 elec- 
tronic engineers. Technicians 
beginning in electronics from 
school could expect about £500 
p.a., possibly rising to about 
£1500 or £1700 in 25-30 years. A 
eraduate engineer, after four 
years at university, might begin 
at about £800 or £900, and for 
the first two years receive prac- 
tical training. After about 10 
years he would earn about £1500, 
with a maximum of only £2000. 
A few of the highest engineering 
positions might reach about 
£2500. 

Mr. Turner mentioned some of 
the aspects of Government em- 
ploy, such as being under con- 
tinuous public scrutiny, leading 
possibly to rigidity or slowness 
to change. The Government as 
an employer tries to be a ‘‘good 
employer,’’ setting concepts of 
justice to employees. 

Dr. B. C. Lee, Superintendent 
of Technical Education in the De- 
partment of Education, reviewed 
training for electronics. Pointing 
out that the world today is chang- 
ing so rapidly, he said that 
50 per cent. of the production 
of a certain chemical firm today 
was unheard of 10 years ago. 
Many children at school now are 
being trained for jobs which do 
not yet exist, therefore training 
must be for versatility and flexi- 
bility. Moreover we must be pre- 
pared to re-train all our lives, 
to keep up-to-date with changing 
techniques and new developments. 
There is a world-wide shortage 
of technicians, and New Zealand 
is experiencing this, which is 


especially typical when emerging 
from an agricultural, pastoral 
economy to an industrial one. 
Here there is specially a shortage 
in the fields of electronic and 
chemical engineering. 

‘‘No longer will a person be 
able to enter the world with a 
set of skills,’’ concluded Dr. Lee, 
emphasising that education must 
be a continuous process, and that 
we are in the midst of a ‘‘cre- 
scendo of progress.’’ 

Mr. C. J. M. Choat, Chairman 
of the Engineering Associates. 
Registration, Board, told the sym- 
posium that the question of 
recognition is urgent. ‘‘There is. 
a sense of achievement, of an 
aim for a goal, among technicians. 
and engineers, which is almost 
worth more than money to some,”’ 
he said. Men over 60, even one 
over 70, had applied for regis- 
tration as Engineering Associates. 
He condemned the view of 
registration as being ‘‘too hard 
to get,’ saying that hard work 
and sweat were needed to achieve 
registration and _ recognition. 
Standards for professional en- 
gineers had been set for some 
years in New Zealand, and by 
registration of the ‘‘middle 
gvroup’’ a standard has now been 
set for that group. Already 260 
New Zealand Certificates in 
Engineering had _ been issued, 
since the first examinations were 
set in 1955, and it was now be- 
coming recognised by Govern- 
ment and private employers, and 
the armed services. The first: 
certificates were issued in 1958, 
and were now about 100 per year, 
and increasing. 

Of 530 applications for regis- 
tration, 393 had been registered, 
87 deferred, and 50 declined. 
Basie training and _ experience, 
which are essential, are relatively 
easy to assess, Mr. Choat said. 
The Board had done this by inter- 
views and travel to find out for 
itself. Responsibility is harder 
to define, and the Board had 
given much thought to defining 
responsibility when registering 
applicants. Recognition could 
not be expected overnight, since 
registration of Engineering <As- 
sociates had just begun. 

Referring to craftsmen, Mr. 
Choat said that they are regarded 
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When the problem is the 
lowering of temperature, it’s 
a matter of cold logic to use 
‘ARCTON’ chlorofluorohydro- 
carbon refrigerants from 
1.C.l. They’re of consistent 
high quality and low mois- 
ture content; and they’re 
non-toxic, non-corrosive and 
non-inflammable. 


You'll find a_ refrigerant 
ideally suited to your par- 
ticular needs in the wide 
‘ARCTON’ range. 


If you would like detailed 
information on ‘ARCTON’ 
Refrigerants and their 
application, write to 
1.C.1. (N.Z.) Ltd. 


REFRIGERANTS |7> Lt! 


Electric Refrigeration N.Z. Ltd., 210-214 Lambton Quay, Wellington. N. O. Pierson Ltd., 27a Southwark St., Christchurch. 


Ellis Hardie Syminton Ltd., Fanshawe St., Auckland. Refrigeration Engineering Co. Ltd., P.O. Box 12072, Auckland, S.E.6. 

Ellis Hardie Syminton Ltd., Thorndon Quay, Wellington. Refrigeration & Heating Engineers Ltd., P.O. Box 976, Dunedin. 

Ellis Hardie Syminton Ltd., P.O. Box 1569, Christchurch. Seal Unit Service Ltd., Holland Street, Wellington. 

Frigidaire Div. of General Motors N.Z. Ltd., P.O. Box 795, Wellington. H. Simpson Ltd., P.O. Box 583, Christchurch. 

A. W. McDonald Ltd., 5-7 Weld Street, Auckland. Simpson-Kane Refrigeration Ltd., 86 Vivian Street, Wellington. 

Allan Newbold & Co. Ltd., Thorndon Quay, Wellington. Spicers Home Appliance Centre Ltd., 93 Bridge Street, Nelson. 

G. E. Patton Ltd., P.O. Box 92, Christchurch. and from a New Zealand-wide network of authorised Frigidaire Dealers. 

IMPERIAL CHEMICAL INDUSTRIES (N..Z.)” Epe 
P.O. Box 900 P.O. Box 1592 P.O. Box 1486 
AUCKLAND WELLINGTON CHRISTCHURCH 
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PART | OF A'NEW 


CONSTRUCTION PROJECT 


Low Distortion 
Audio Oscillator 


A quick check of commercially 
available audio oscillators at pre- 
sent on the New Zealand market 
resulted in the building of the 
instrument described below. An 
oscillator covering the ranges 30- 
300 ¢/s, 300-3000 c/s and 3000/ 
15,000 ¢/s giving an output power 
of about 8 or 10 watts with dis- 
tortion under 1% was required for 
testing speaker cabinets after 
manufacture for resonance peaks. 
Whilst low distortion was not in- 
herently required for cabinet 
testing it was felt that low distor- 
tion output would be useful for 
other test purposes. Commercially 
available instruments were rated 
at 1 or 2 watts and cost around 
£200—the main reason being high 
stability frequency-wise, a lesser 
point in the work under considera- 
tion. 

These methods of generating 
oscillations at audio frequencies 
(over a variable range) are avail- 
able: 

(i) Resonant LC circuits 
(ii) Phase shift circuits 
(iii) Bridge type circuits 
and (iv) Beat frequency oscilla- 
tors. 

Readers will be familiar with 
the single valve circuits (ji) in 
which, usually, three resistors and 
three capacitors form a 180° phase 
shift between anode and grid and 
provide the positive feedback 
needed for oscillation. Equally 
familiar will be the LC cireuit (1) 
used more frequently for R.F. 
generation. The bulk of the in- 
ductances needed for LC circuits 
together with the difficulty of 
obtaining suitable items ruled out 
the use of LC circuits in the de- 
sign under consideration. 

Whilst phase shift oscillators 
are frequently used for fixed 
audio frequency oscillators they 
do not lend themselves to variable 
frequency output. At the best a 
three gang variable capacitor 
would be required. In addition. 


distortion figures are not as good 
as other forms of oscillators. It 
is possible to obtain variable fre- 
queney over a limited range with 
the output amplitude varying ap- 
preciably by making one only of 
the reactive elements variable. 


Bridge Oscillators 


On the other hand, good ampli- 
tude stability and excellent wave- 
shape can result from the use of 
oscillators combining positive and 
negative feedback. Figure 1 shows 
a generalised amplifier having 
some of the output fed back 
through a bridge circuit. This 
circuit will allow positive feed- 
back at one particular frequency 
(‘‘balanee’’ frequency) with nega- 
tive feedback at all other fre- 
quencies. Two forms of bridge 
networks are usually used for 
audio oscillators—the bridged T 
and Wien Bridge. Both these cir- 
cuits require either a ganged vari- 
able capacitor or ganged variable 
resistors for satisfactory opera- 
tion over, say, a 10:1 frequency 
range. For many years the Wien 
Bridge circuit was very popular 
both with experimenters and 
manufacturers and a basic circuit 
is shown in Figure 3. In all bridge 
oscillators both positive and nega- 
tive feedback are applied and 
application of the negative feed- 
back is done in such a manner 
that amplitude control is possible. 
In Figure 3, for instance, R3 is 

+ve feedback 


AMPLIFIER 


jie feedback 


@ 


a small (5 of 10 watt) lamp the 
non-linear resistive characteristic 
giving amplitude control auto- 
matically as the voltage impressed 
upon it is’ inereased (or de- 
creased). 

Work done by the U.S. National 
Bureau of Standards on bridged 
T oscillators has resulted in much 
improved stability and low distor- 
tion figures from such circuits and 
the oscillator to be described be- 
low is based upon the N.B.S. de- 
sign. As the bridged T circuit is 
a three terminal network the lay- 
out of Figure 1 is achieved by 
completing the bridge with a re- 
sistive network as shown. One 
further dissimilar point about the 
bridged T and the Wien circuits 
—in the Wien bridge oscillator 
positive feedback is obtained 
through reactive elements (R 
and C) and negative feedback 
through pure resistances (ineclud- 
ing, aS one, the amplitude stabi- 
lising lamp). In the bridged T 
oscillator the positive feedback is 


IN 


AMPLIFIER 


Figure 1 (above) 
Generalised Oscillator 


in Bridge Form 


Figure 2 (left) 
Bridged T Oscillator 
Showing Feedback Paths 
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obtained through resistive ele- 
ments and the negative feedback 
through the reactive arms. 

The application of negative 
feedback, in addition to providing 
the necessary conditions for oscil- 
lation, provides a reduction in 
harmonic distortion and it is be- 
cause of this feature that Bridge 
type oscillators, whether Wien or 
T, are to be preferred to other 
circuits. 


Beat Frequency Oscillators 


The B.F.O: is a firmly en- 
trenched item where an output 
over a wide range is required 
without range switching, say 20 
c/s to 20Kc¢/s in one sweep. Many 
commercial models in this output 
range obtain the sweep by ‘‘beat- 
ing’’ two oscillators at about 100 
Ke/s, the fixed one at 100 Ke/s 
and the variable from approxi- 
mately 100 Ke/s to 120 Ke/s. Fil- 
ters are necessary to remove all 
but the low frequency (0-20 Ke/s) 
from the heterodyne output and 
this puts this form of circuit be- 
yond the scope of the average ex- 
perimenter. Other design features 
are needed to ensure good output 
and stability—good frequency sta- 
bility in each oscillator, good 
shielding and low distortion in 
the oscllators. The principal ad- 
vantage of a B.F.O. is the output 
over a wide range in one sweep 
and the mechanical facility, usu- 
ally provided, of being able to 
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The Basic Circuit 

of the Wien 

Bridge Oscillator CG 
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rotate the sweep control from an 
external drive to tie in with a 
recorder or oscilloscope sweep. 


A Practical Bridge Circuit 


In this section we describe a 
bridged T circuit based on the 
work done at N.B.S. and the sec- 
ond part will describe the ampli- 
fier and output metering circuit. 

Figure 4 is the circuit of the 
oscillator section of our unit. The 
EF80 (V1) is a pentode voltage 
amplifier regeneration being pro- 
vided from the cathode of the 
HL84 (V2) cathode follower to 
the cathode of V1 by a path 
through the lamp stabiliser men- 
tioned above. 

Negative feedback, or degene- 
ration, is obtained via the bridged 
T network from V2 to the grid 
or Vil. 

Values of components in the 
cathode circuits are fairly critical 
and + 10% tolerance resistors 
should be used. 

The tuning capacitor is a stan- 
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dard 4 gang Polar but there is no 
reason why a 2 gang variable 
should not be used with a slight 
reduction in range sweep—in fact 
our prototype had a range sweep 
of about 26:1 whereas 10:1 is 
usual. In fact, the limiting of a 
sweep to 10:1 will improve sta- 
bility. Even with a trial 20:1 
sweep the variation in output 
level is not worse than + 10%. 
The feedback control provides ad- 
justment -to compensate for the 
usual variations in valves and the 
40 uk’ feedback capacitor. Most 
constructors will probably find 
the control will need to be fully 
‘‘towards’’ V1 cathode. This will 
also depend upon the lamp 
chosen. A 5 watt is preferable 
but a 7 watt lamp may be easier 
to obtain as this is a standard wat- 
tage for many continental pilot 
lamps used on switchboards. 


Next month setting up details 
will be given in addition to the 
amplifier design. 


Figure 4— 

Bridged T Oscillator Circuit 

Ranges: (a) 30 c/s-300 c/s 
(b) 300 c/s-3000 c/s 
(c) 3000 c/s-30 kc/s 


These values will depend 
upon the value of the 


Gang Capacities 


Ist JUNE, 1964 


/LOOKING 


GIATS 


RADIO, ELECTRONICS AND COMMUNICATIONS - 13 


AUDIO AMPLIFIER SPECIFICATIONS 
CAPABILITIES AND MEASUREMENTS 


Quite frequently, the Editorial 
staff of this magazine has been 
asked to give an opinion as to 
whether amplifier ‘‘A’’ is better 
than amplifier ‘‘B’’, or whether 
amplifier ‘‘C’’, which is alleged 
to give 6 watts will sound loud 
enough in a room so big, and 
so on. 

Such questions and problems 
as these are not unique to this 
country or to our Editorial staff, 
judging by the amount of time 
and print spent discussing the 
subject overseas, therefore it is 
undoubtedly fitting that we de- 
vote some space also to the sub- 
ject. 

Audio amplifiers, in general, 
have to satisfy many require- 
ments, but usually when audio 
signals are passed through an 
amplifying device it is because 
they are required to be increased 
in amplitude so that they can be 
heard. Whether the signals are 
picked up from a microphone and 
amplified directly, or transferred 
to a record groove or on to mag- 
netic tape, they must be passed 
through at least one amplifier 
system, and generally more than 
one, before arriving at the ulti- 
mate destination — the  loud- 
speaker — to be converted back 
to sound waves. An amplifier, 
as such, then, is required to in- 
erease the amplitude of the 
original signal in some cases, or 
to reproduce it under as near 
identical conditions as possible 
in others. In all cases, however, 
what comes out should only be 
an amplified version of what was 
originally heard by the pickup 
device. 

For the topic of these articles, 
we will neglect any effects due 
to the microphone or loudspeaker 
or the acoustics of the building 
if this is present, and concen- 
trate only on the amplifier. This 
is not to suggest that the micro- 


phone or loudspeaker or other 
reproducing device is perfect— 
far from it—but we just cannot 
discuss all sections in the same 
article. 

In practice, amplifiers always 
modify or alter the signals fed 
through them, and no matter how 
little this effect, it is considered 
under the vague term of ‘‘dis- 
tortion.’’ There are many factors 
which enter into the reasons for 
distortion, and in this first article 
we intend to discuss some of 
these. In another article we will 
examine the various. technical 
methods for evaluating and 
measuring these distortion, pro- 
ducts in the light of some of the 
technical specifications which 
can be used for direct, fair, and 
practical comparison of audio 
amplifiers. Factors such as just 
how little or how much distortion 
can be accepted or tolerated, 
whether intentionally or unin- 
tentionally is outside the scope 
of this article (and could be the 
eause of a large number of letters 
to the Editor!). 

We have introduced this article 
at fair length by raising the sub- 
ject of distortion, because it is 
the outcome of all other effects 
which are present, due to short- 
comings, in the amplifier system 
itself. 

Let it be said here and now 
that a perfect amplifier 
obtainable at the present state of 
the art, but, in general, the better 
the quality of the amplifier, the 
less its shortcomings (therefore 
it usually produces less distor- 
tion). Coupled with this fact, is 
the fairly obvious one, that the 
better the quality of the amplifier 
the more costly are its compo- 
nents, and therefore it costs more 
to purchase and to maintain. 

When any sound which we 
would. wish to amplify or repro- 
duce is analysed in detail it can 


ook 


is “not. ™ 


be considered as a combination 
of two major factors. The first 
of these is that the signal con- 
sists possibly of one, but more 
usually many different frequen- 
cies present together. Some of 
these frequencies may even con- 
sist of natural overtones or har- 
monics of other lower frequency 
sounds. 

The second of these factors is 
the amplitude of the reproduced 
sound. The original signal oceur- 
ring naturally may be as quiet 
as a whisper or as loud as a report 
from a gun, but the amplifier 
must be capable of maintaining 
the true relationship present be- 
tween all the amplified signals. 


Frequency Distortion: 


Frequency distortion in an 
amplifier can be considered as a 
disproportionate reproduction of 
the various frequencies being re- 
produced, or in another way the 
gain of the amplifier will change 
with variation in frequency. The 
frequeney response of a good 
quality amplifier system used for 
high fidelity reproduction usually 
is considered to embrace a range 
of 15 to 20,000 e/s within +— 
1 db. There is invariably some 
loss or ‘‘roll-off’’? at the upper 
and lower extremes of the fre- 
quency range and in some cases 
there could be a rise or dip in 
response round about the middle 
frequencies. 

A point which should be ap- 
preciated is that there is a differ- 
ence between frequency response 
and frequency range. Modern 
equipment can cover the full 
audible frequency range, yet the 
response may be far from uni- 
form. A system that has a limited 
but uniform frequency coverage 
is often more acceptable to the 
ear than a full range system lack- 
ing uniformity. 

The next two kinds of distor- 
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tion which also are a function 
of the frequencies being repro- 
duced are caused by the presence 
of amplitude dependent non- 
linearity in the amplifier system. 


Harmonic Distortion: This is 
said to occur when a single sine 
wave which passed through the 
amplifier appears at the output 
accompanied by frequency multi- 
ples or harmonies of itself which 
have been produced inside the 
amplifier. When more than one 
signal is present, the effect can 
be more marked, and is called 
Intermodulation Distortion. We 
will deal with this a little further 
on in the article. Harmonie dis- 
tortion is commonly specified by 
the total harmonie content ex- 
pressed as a percentage of the 
fundamental. Thus a figure of 
5 per cent. total harmonic distor- 
tion means that of the total out- 
put, the fundamental (original) 
signal forms only 95 per cent., 
and the other 5 per cent. is due 
to harmonies introduced by dis- 
tortion. As a practical example, 
one per cent. of second harmonic 
is searcely distinguishable as a 
harmonic tone, but harmonics of 
third or higher orders and the 
same percentage are easily per- 
ceived. The harmonic content is 
invariably greatest at the upper 
and lower extremes of the fre- 
quency range capability of the 
amplifier. For a high quality 
amplifier the total content should 
not exceed 0.5 per cent. at any 
frequency and is often as little 
as 0.05 per cent. when measured 
at say 1000 c/s. 


Intermodulation Distortion: A1- 
though a low harmonie content 
may not of itself affect the re- 
production of a signal adversely, 
intermodulation products  pro- 
duced by harmonic inter-action 
with other primary tones can set 
up some very unpleasant effects. 

Intermodulation distortion is 
often considered a more reliable 
measure of the properties of the 
particular amplifier system than 
harmonic distortion measured 
with a single tone, because as a 
general rule intermodulation dis- 
tortion is approximately three to 
four times the single tone har- 
monic distortion figure. Let us 
examine why this is so. 


When two sine waves of differ- 
ing frequency are passed through 
an amplifier exhibiting non- 
linearity, the signals coming from 
the amplifier are the original two 
tones, plus the sum of the two 
tones, plus the difference between 
the two tones. This is in fact 
the equivalent of one tone modu- 
lating the other—hence the name 
‘““ntermodulation distortion.’’ Be- 
cause there are usually many 
more than two tones present, the 
many spurious frequencies gener- 
ated by intermodulation are often 
not harmonically related to the 
originals, and consequently the 
resulting reproduction has a harsh 
and unnatural sound. 

The average listener can detect 
intermodulation distortion when 
it exceeds about two to three per 
eent. of the peak power ability 
of the amplifier, that is about 
1 per cent. of the average power 
of the amplifier. 


Transient Distortion. 


The statement that the fre- 
queney characteristics of High 
Fidelity amplifiers should be level 
even outside the audible range is 
not always accepted, in fact it 
seems to be incongruous to use 
tone controls to vary the response 
characteristics of an amplifier 
which has a normal level response. 
However, it is held that varia- 
tions in response at frequencies 
high enough or low enough to be 
inaudible, even beyond the normal 
range of the programme ma- 
terial, nevertheless affect the re- 
production. 

If this extended range is absent, 
then transient distortion is intro- 
duced. This form of distortion 
is heard in the reproduction of 
bursts or impulses of sound having 
a steep wavefront characteristic 
but with no clearly defined fre- 
queney. The effect is most notice- 
able with the percussion instru- 
ments such as kettledrums and 
eymbals and plucked string in- 
struments. 

Good transient response is evi- 
denced by the sharp attack, crisp- 
ness and absence of any ‘‘ring- 
ing’’ effects following the bursts. 
The most common causes of poor 
transient response are high fre- 
quency resonanees, parasitic osceil- 
lations, and poor choice of time 
constants of circuit components. 
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Phase Distortion: 


Whenever reactance and re- 
sistance are present in a cireuit, 
for instance in tone _ controls, 
rumble filters, and roll-off net- 
works, a phase shift can occur 
between two tones of differing 
frequency. This is also true of 
the fundamental and harmonie 
components of a_ single note, 
although it is not usually dis- 
cernible to the ear. A phase 
shift can take place if a circuit 
contains a filter consisting of re- 
active and resistive elements, or 
if energy is fed back spuriously 
from the output to the input of 
an amplifier stage. Although con- 
trolled negative feedback is con- 
sidered beneficial in combatting 
other forms of distortion, varying 
degrees of phase shift between 
complex musical tones can create 
tonal imbalance. 


We have covered all the various 
forms of frequency conscious dis- 
tortion and now we turn to the 
second of the two main divisions, 
that of amplitude or volume dis- 
tortion. 


Amplitude Distortion: 


Whilst the variation of output 
power (or voltage, or volume) 
with variation in frequency, can 
be considered to be one effect, 
we have already discussed this 
under the heading of frequency 
response. What we refer to under 
this heading is rather different. 
When sound is reproduced at a 
higher or lower level than the 
original, some of the realism is 
lost. Speech reproduced at a 
higher level than normally spoken 
sounds in many eases is unnatural 
and weighty, and lacks crispness. 
If music is reproduced at too low 
a level, the extreme treble and 
bass tones seem to be lost. This 
is brought about by the fact that 
at low levels of audibility, -the 
ear is more sensitive to frequen- 
cies in the region of 2000 to 3000 
c/s, with the sensitivity falling 
rapidly towards the lower and 
upper frequency regions. This 
subject introduces logically one 
of the major points for discus- 
sion (and argument) when am- 
plifiers are being considered—that 
of the power output requirements 
of the amplifier. Many people 
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seem to confuse high quality per- 
formance with high output power 
capability. 

Power output requirements can 
be related in certain respects to 
the frequency range to be covered. 
At the lower frequencies, -the 
vibration amplitudes of the 
speaker system are greater, there- 
fore demanding more power. As 
a case in point, an amplifier with 
3 watts output is quite satisfac- 
tory for a large room, provided 
that the bass response of the 
amplifier is not required to ex- 
tend below about 70 to 80 cycles. 
To extend the reproduction down 
to 30 to 40 cycles, at least 10 
watts of power is required. 

These figures are dependent, of 
course, on the efficiency of the 
speakers and the type of watts 
which are referred to. (We will 
discuss the different types of 
power ratings in the second part 
of this article.) 

One of the reasons. presented 
for the use of high power ampli- 
fiers is their ability to handle 
high peak to average power ratio 
transients without overloading. 
(See earlier discussion of tran- 
sient response. ) 

To a limited extent this is quite 
true, when we remember the 
nature of a transient. However, 
we could conclude that its dura- 
tion is so short that it seems 
hardly likely that one could dis- 
cover even gross distortion in the 
reproduction, assuming the dlis- 
tortion to be there anyway. 

To give a practical example 
let us take the case of a large 
orchestra, of say 70 to 80 pieces. 
From work carried out at the 
Bell Telephone Laboratories, we 
find that such an orchestra pro- 
duced a full sound spectrum 
maximum or peak power of ap- 
proximately 66 watts, but this 
level is reached during only ap- 
proximately 1 per cent. of the 
playing time. 

A level of approximately 13 
watts would be reached for about 
10 per cent. of the time. The 
main difference in the two power 
levels can be accounted for by 
the use of drums, in the frequency 
range below 100 ¢/s. and cymbals 
in the frequeney range above 
8000 c/s. Both these instruments 
are mentioned in the section under 
Transient Distortion. 
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Another point worth remember- 
ing is that amplifiers are often 
rated according to the power 
which they are able to deliver 
at, say, 1000 ¢/s. at a distortion 
figure of, say, 1 per cent. Such 
a type of specification, whilst use- 
ful for certain comparison pur- 
poses, is not really adequate, 
however, since it is quite possible 
that at other frequencies higher 
and lower, the threshold of dis- 
tortion will occur at a much lower 
level, perhaps because of the 
negative feedback not being so 
effective at high frequencies, or 
owing to a loss of sensitivity in 
the amplifier, or because it be- 
comes necessary to increase the 
input voltage to the amplifier to 
such an extent that it causes dis- 
tortion. If the output transformer 
ability is limited it will reduce 
the amount of power available at 
the low frequency end of the 
range. 

This concludes our discussion 
on the subject of the various 
forms of degradation of perform- 


ance which can be considered 
under the heading of ‘‘distor- 
tion.’’ There are, however, one 


or two other factors which will 
also affect the overall perform- 
ance of an amplifier. 


Residual Hum and Noise: 


Noise is the total noise from 
all parts of the equipment appear- 
ing at and reproduced by the 
loudspeaker, when no actual pro- 
oramme material is being repro- 
duced. It can originate from 
sourees outside the amplifier itself, 
as well as from inside the equip- 
ment. Extraneous pops, crackles, 
ete., can be picked up from nearby 
electrical appliances or radiated 
into the amplifier system (this 
means leads and cables into and 
out of the amplifier as well as 
the actual amplifier unit) from 
nearby mains wiring. The in- 
ternal noise is due to (a) the 
effects of electron movement in 
the components used in the equip- 
ment, which is amplified by sue- 
ceeding stages (circuit noise) ; 
and (b) the noise produced by 
the electron bombardment of the 
electrodes in the tubes used in 
the amplifier, which is also ampli- 
fied by sueceeding stages (valve 
noise). 

In addition to these two sources 


there is the presence of hum due 
to slightly imperfect smoothing 
of A.C. power sources and 50 c/s. 
pickup from A.C. flowing in fila- 
ment and H.T. leads inside the 
amplifier itself. 


Since both the noise and signal 
voltages are a function of the 
total amplification inbuilt into the 
amplifier, the specification of noise 
level from an amplifier is not a 
true representation of the ampli- 
fier’s performance. A more valid 
measure of the purity of the repro- 
duction in this respect would be 
in terms of signal to noise ratio. 
A high signal to noise ratio is 
considered a good eriterion whilst 
a low signal to noise ratio is indi- 
eative of poor performance. 

* * * 
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Some Aspects 


This month, in the final section 
of discussion, we will attempt to 
analyse some of the problems and 
requirements of a suitable V.H.F. 
receiver system for use in a 
vehicle as part of a V.H.F. mobile 
installation. 

When the author first became 
interested in two metre mobile, 


an intensive search was made 
through many of the overseas 
publications, both. past and 


current, for some details which 
could have been of assistance in 
making a decision as to what 
type of equipment should be used.’ 
To the author’s great surprise, 
there was very little information 
available. Some of the ideas 
which were offered, however, may 
be of use to our readers, so they 
have been briefly outlined here. 

Li Various® typesstofte) .Com- 
mand’”’ receivers of the ARC 5 
series were suggested. The one 
most commonly used was the 
3-6 me. range version either used 
as is, or with the tuning range 
modified for tuning 14 megacycles 
up. In the range 3-6 me/s the 
80 metre band can be tuned from 
3.5 me/s to 3.9 me/s and half 
of two metres can be tuned from 
4-6 mc/s. 


Generally speaking, the selec- 
tivity of the 1415 k.c. LF. channel 
is reasonable, but can prove 
troublesome if there are a number 
of stations within 10 or 15 k.e. 
of each other (this does happen 
in Auckland very often). 

The receiver is quite compact, 
but requires extra work done on 
it to’ providetia “good A. WiC. 
system and noise limiter. Usually 
there is also insufficient audio 
gain available, and the output 
transformer must be altered to 
feed a normal loud speaker. Such 
a receiver as this would normally 
and logically follow a good erystal 
controlled converter. 


2. A second rather common 
receiver design is outlined as 
follows. The system is a simple 


superhetrodyne with R.F. stage, 
mixer and tunable local oseil- 
lator. The IF. chain operates 
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at a frequency of between 10 
and 30 megacycles, and consists 
of a one or more I.F. amplifier 
stages transformer coupled and 
followed by a superregenerative 
detector. 


This type of detector while 
relatively broad in frequency 
bandwidth does have two redeem- 
ing features. These are an excel- 
lent A.V.C. characteristic and 
good impulse noise limiting 
ability. Also the detector is very 
sensitive, being capable of good 
audio output from a signal as 
little as 5 micro-volts. 

The author tried out a system 
such as this using 1 stage of LF. 
amplification at 10 megacycles 
followed by a superregenerative 
detector at the same frequency. 
The performance of the system 
was very good except for one 
thing, the lack of selectivity. 

3. A third suggested method 
was to use a tunable converter 
feeding into a second LF. chain 
at 4.5 mec/s, then heterodyning 
tom4o5 = kc. An adaptation OL 
this method was to use the usual 
car broadeast receiver as the 
second and third I.F. frequency, 
detector and audio. These methods 
have a number of problems, some 
of which are explained as follows: 

If a tunable oscillator at 140 
me/s is used with the selectivity 
of a 455 k.c. IF. channel, it is 
rather difficult to hold the local 
oscillator frequency sufficiently 
stable due ‘to varying voltage 
and vibration problems when in 
motion. 

If a fixed tuned or erystal 
controlled converter is used feed- 
ing into the broadcast receiver 
via an intermediate mixing or 
conversion stage, there are two 
problems. One is the’ 1 me/s 
tuning range of the car receiver, 
plus the fact that it has to be 
modified to include a noise limiter 
and a possible B.F.O., and the 
tuning rate of many broadcast 
receivers is not good enough for 
communication purposes, whilst 
H.T., A.V.C. and filaments need 
to be drawn from the ear re- 
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ceiver. If no A.V.C. is used on 
any stages prior to the car 
receiver, then the A.V.C. control 
is usually not adequate for ex- 
tensive V.H.F. mobile operation. 
The second factor is that with 
the increased number of hetero- 
dyning stages and _ associated 
local oscillators, it is essential 
that these are carefully arranged 
frequency-wise since a number 
of ‘‘spots’’ can appear where 
harmonies of the lower frequency 
oscillators fall into the tuning 
ranges of the higher frequency 
stages. Inevitably one of these 
spots always seems to coincide 
with the frequency of a station 
which is being worked. 

4. A method used in what 
perhaps is one of the most popular 
two metre  transmitter-receiver 
combinations in the U.S.A., the 
Gonset ‘‘Communicator’’ Series 
1, 2 and 3, is to use a single 
conversion down to a 6 mega- 
eyele LF. chain. This has ‘the 
selectivity sharpened up as much 
as practical by using extra LF. 
tuned transformers within the 
limit of the drift in the high 
frequency oscillator. 

Having digested this informa- 
tion and much more, other vital 
factors can now be considered. 

At first glance there is no 
choice between the use of valves 
and transistors in mobile receiv- 
ing equipment of this type. 
Obviously a fully transistorised 
receiver is the only way. But! 
and this is quite a. big) spp. == 
a transistorised receiver does 
have a number of problems which 
have to be tackled before a fully 
acceptable transistorised receiver 
design becomes a reality. 

Once again, we will introduce 
one or two points which have 
some bearing on the final result. 


(a) Transistorised versus Valve 
R.F. Stages: 

At the present time, transistors, 
suitable for operation as RF. 
amplifiers and mixers are avail- 
able at reasonable prices. The 
upper frequency limit of some of 
the current types is beyond 500 
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megacycles, so there is no problem 
at frequencies in the range of 
150 megacycles. However, most, 
if not all of these transistors 
have very low base to emitter 
junction breakdown voltages, and 
so these transistors must be 
adequately protected when oper- 
ated in the presence of strong 
R.F. fields such as those present 
near a transmitter. Even the 
antenna changeover relay (which 
is a virtual necessity) must pro- 
vide reasonable isolation for the 
receiver terminal when connect- 
ing the transmitter to the antenna. 
Many of the designs for transistor 
R.F. stages show a _ protection 
diode connected in series with 
a 14 volt reverse biasing battery 
across the antenna coupling coil. 
This will limit the maximum R.F. 
voltage to the transistor to a safe 
figure. Another approach is to 
remove the supply voltage to the 
converter or receiver and also 
open the emitter return of the 
R.F. stage so that there is no 
likelihood of damaging current 
being produced across the base- 
emitter. junction. 

In common with transistors, 
many of the high slope R.F. 
amplifier tubes also will not 
tolerate much R.F. power applied 
on their control grid. However, 
there are many which will, so 
much so, in fact, that there have 
been a great number of com- 
mercial V.H.F. radio telephones 
which operated for many years 
with the R.F. stage grid capaci- 
tively coupled to the final tank 
circuit, and with the final tank 
of the transmitter operating as 
the aerial coil for the receiver. 
Even the rather touchy 6AK5 
was known to stand up in this 
type of service. 

In the case of both valve and 
transistor R.F. stages, there is 
no real problem in obtaining a 
satisfactory signal to noise ratio 
or noise figure performance. 


(b) A.V.C. Characteristics: 


In mobile operation there is 
found a wide and often rapidly 
occurring. “variation in ~ field 
strength. This can vary up to 
40 dB. or more, in the space of 
a few yards. Consequently, the 
receiver has to be able to cope 
with signals as strong as 10 
milbyolts and as weak as_ half 
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a microvolt. Whilst the receiver 
sensitivity to cope with the weak 
signals is no real problem, in 
many cases the ability of the 
receiver to cope with the strong 
signals is often marginal. As 
a general rule, valve type re- 
ceivers, including those of the 
low anode voltage type, have 
better A.V.C. and _ overload 
characteristics than comparable 
transistorised receivers. This is 
not to say that a transistor re- 
ceiver cannot be designed with 
a good A.V.C. and overload con- 
dition, but it cannot be done so 
easily with only 5 or 6 transistors. 


(c) Power Supplies: 


Whilst a fully transistorised 
receiver can be operated on less 
battery drain than the light be- 
hind the dash panel of an average 
car, one must be careful not to 
exaggerate the problem of battery 
consumption. A suitable type of 
valve receiver would probably 
use about 1 ampere at 12 volts 
for filament power and 50 to 60 
milliamperes at 150 to 200 volts 
for high tension supply. This 
means (when a modern  tran- 
sistorised H.T. supply is used) 
that the total battery drain for 
the receiver will be of the order 
of 24 amperes (at 12 volts). This 
is not very much (about the same 
as the parking lights of a modern 
ear), if even a reasonable amount 
of driving is carried out. When 
a transistorised power supply is 
in use for the transmitter, there 
is every likelihood that there will 
be a_ half-voltage tap available 
and suitable for operating the 
receiver (see discussion in this 
Series in the April issue on tran- 
sistorised power units). Under 
these conditions a section of the 
transmit-receive relay can be used 
to change the H.T. over from the 
receiver to the transmitter ex- 
citer, thus quickly interrupting 
the receiver and obviating any 
likelihood of acoustic feedback. 
The reverse condition, where the 
transmitter is quietened before 
the receiver comes to life, is also 
effective. The use of a continu- 
ously operating H.T. source can 
often obviate the necessity for a 
heavy current relay to operate 
the power unit on transmit only, 
worked by part of the micro- 
phone pressel switch circuit. 


Turning on the main filament 
switch can start the power unit. 


(d) The Effect of Heat on Tran- 
sistor Equipment: 


For the sake of compact and 
tidy installations, it is often 
necessary to locate the receiver 
and transmitter in the same case. 
Most germanium transistors are 
sensitive to heat, and whilst 
normal stabilisation techniques 
can iron out most of the problems. 
up to say a working temperature 
of 45 to 50 degrees centigrade, 
the effects of heat on transistors 
used in tunable local oscillator 
service can be very marked and 
very annoying. The change in 
characteristic with temperature 
rise manifests itself in a change 
of frequency of the oscillator, and 
the drift often can be of marked 
proportions. 

Whilst the heat effects will also 
be caused by the variation in 
the L and C components of the 
local oscillator, these do not seem 
to be as prominent as those effects. 
caused by the heat effects on 
the transistor itself. In this re- 
spect, vacuum tubes are not 
eritical as regards their working 
temperature, provided that the 
frequency determining parts such 
as the tunable local oscillator 
are correctly designed and located 
in the main assembly. 

As mentioned earlier, a tran- 
sistorised converter or full re- 
ceiver will require an antenna 
change-over relay, but if a valve 
type of receiver is used then 
there is a good chance that a 
‘“T-R Switch’’ type of circuit can 
be utilised in the R.F.. stage input 
circuitry and therefore obviate 
the need for such a relay. 

Perhaps it should be men- 
tioned here that an antenna relay 
should be used with both the 
ECC86 converter and the AF102 
transistorised converter described 
earlier in this series. , 

Now let us turn briefly to some 
of the other technical problems. 
First we shall examine the factors 
associated with the selectivity of 
the receiver, in other words the 
LF. bandwidth. 

The motor vehicle produces a 
large amount of electrical noise 
throughout the radio frequency 
spectrum. In the case of the 
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— Murphy Television Receiver 


— Model VCG 343 


ALIGNMENT PROCEDURE . 


When two positions of the core appear 
to give the correct adjustments, the following 
apply: 

* Coil tuned with core close to chassis. 

+ Coil tuned with core close to can top, 

i.e., remote from chassis. 


Make sure that bias voltages are correct, 
as incorrect voltages will lead to wrong 
adjustment. 

When applying markers use smallest marker 


40:4 Mc/S . 


Hh G/s 80-95% 


38-9 Ms 
50 Y% ie 


FO % 


Fig | 


visible, otherwise response could be incor- 
rectly displayed, i-e., removal of the marker 
generator should not change viewed shape of 
response. 

Make sure that responses are viewed. at 
correct output level as incorrect level will 
result in wrong adjustment. At lower levels, 
detector non-linearity affects the shape, and 
at higher levels overload will alter the shape 
of the response. 


SOUND IL.F. ALIGNMENT 

Connect the unmodulated output of an 
accurate signal generator to the video de- 
tector test point and set the frequency to 
5.5 Mc/s. 

Short circuit pin 1 of V203 (3rd video 
i. grid) to ground. 
Connect the VIVM d.c. probe to the sound 
peak test point and set the range switch to 
+ 5 volts d.c. 


Adjust the following cores for peak output 
varying the input to maintain a reading of 
about 3 volts. _ 

TR 101 Secondary (Ratio Detector bottom 

core)* 

TR 101 Primary (top core); 

L 101 (Sount Take Off Coil)* 

L 206 (Sound Trap)* 

Repeat this sequence once. 

Transfer the VIVM probe to the sound 
zero test point. 

Readjust TR101 secondary (bottom core) 
for zero reading on the VIVM. 

Set the calibrator modulation switch to 
600 c/s. 

Connect the c.r.o. to the video out test 
point through a crystal probe. 

Readjust L206 (sound trap)* for minimum 
600 c/s on the c.r.o. 

Remove the signal generator, VWIVM, and 
short circuit on V203 grid. 


VIDEO IL.F. ALIGNMENT 


Turn VR301 to extreme clockwise position 
when viewed from the wiring side. 


Connect a source of -3 volts bias to the 
video if. at pin 2 of L202 and a source of 
2 volts bias to the tuner A.G.C. terminal. 

Connect junction R304 and R305 to earth. 

Connect the sweep generator to the aerial 
input terminals on the tuner_and set both 
sweep generator and tuner to Channel 4. 

Connect a c.r.o. vertical input to test 
point of mixer grid on the tuner through a 
shielded lead. 

Check that the rf. response viewed on 
the c.r.o. conforms with that shown in the 
tuner alignment section. 

Disconnect the c.r.o. from test point on 
the tuner and connect a crystal detector probe 
to pin 5 of V201 (ist video if. plate) and 
also by-pass pin 5 of V202 to ground with a 
001 utd. capacitor. 

Set tuner oscillator frequency 214.15 Mc/s 
plus and minus 0.5 Mc/s using the fine tuning 
control. Set the sweep generator output to 
give maximum deflection on the c.r.o. of 0.3 
volts p.p. It is suggested that the marker 
generator be connected to the centre spigot 


on the socket of V201 and the earth lead 
connected to the chassis. 


Set the marker generator 40.4 Mc/s and 
adjust L201* (top core) so that the marker 
appears in the dip of the response produced 
by the trap, i.e., tune the trap to 40.4 Mc/s. 


Adjust TR2*, L202* and trimmer C204* 
to produce the response on the c.r.o. shown 
in figure 1. 


TR2* mainly affect 38.9 Mc/s marker 
position. 


L202* mainly affect tilt (bottom core). 
C204* mainly affect the bandwidth. 


OVERALL ALIGNMENT 


Remove the crystal probe and connect the 
c.r.o. to the video detector test point using 
the video lead network. 

It. is suggested that the marker generator 
remain connected to the centre spigot of 
V201 socket. 

View overall response with approximately 
3 volts p-p output and adjust the accompany- 
ing sound trap TR202 (top core)} for minimum 
response at 32.9 Mc/s increasing the c.r.o. 
gain if necessary for easier adjustment of 
the trap. 

Reset the c.r.o. gain to give 3 volts p-p 
and adjust for a response as shown in figure 2. 

Marker 38.9 Mc/s at 30% TR202* 

Marker 32.9 Mc/s at 4-5% TR201* 

No tilt TR203* 

Check that 34.65 Mc/s marker is at 55-70%, 
otherwise readjust TR201* and correct tilt with 
TR203* if necessary. 

Reduce applied I.F. bias to zero and check 
et ye response curve is between figs. 
an F 


B65 M/s 
55-70 % 
33-9 Mo/s 


23 4. M/S 
3-5% 30 Yo 
‘ Figa OVERALL RESPONSE —3v I.F, BIAS 
ADJUSTMENTS 
FOCUS 


This adjustment has been made at the 


factory and should only need _ re-adjustment 
if the picture tube is replaced. In this case, 
adjust the focus control, situated on_ the 
chassis itself below the 6AU4 damper diode, 
until maximum definition of the line structure 
of the rastor is obtained. 


a 2 


Plt pot more thon 15% 


Fig 3 OVERALL RESPONSE ZERO I.F, BIAS 


HORIZONTAL OSCILLATOR 
ADJUSTMENT 


Normally the adjustment of the horizontal 
oscillator is not considered to be part of the 
alignment procedure. The adjustment is made 
at the factory and should. not require re- 
adjustment in the field. However, the adjust- 
ment should be carried out whenever the 
horizontal oscillator is incorrect. The width 
should be correctly set before adjusting the 
“Sine Wave’ stabilising coil. 

The horizontal oscillator may be adjusted 
by the following method: 

(a) Short circuit the ‘Sine Wave” stabi- 

lising coil L401. 

(b) Connect a high impedance D.C. volt- 
meter from pin 2 of V402 to earth 
and adjust the horizontal hold control 
for a reading on the meter of 0 volts. 


(c) Remove the short circuit from the 
“Sine Wave” stabilising coil L401 and 
adjust the iron core of this coil until 
the meter indicates 0 volts when the 
picture is synchronised. 


WIDTH AND HORIZONTAL 
LINEARITY ADJUSTMENT 


Connect a vacuum tube voltmeter, adjusted 
for —SOV D.C., to junction R337 and R338. 
Adjust horizontal linearity coil L403 for maxi- 
mum negative voltage as indicated by the 
voltohmyst. Adjust width control VR401 for 
4in. overscan at each side. Do not overscan 
more than necessary. Re-adjust linearity coil 
for best overall linearity. 


HEIGHT AND VERTICAL 
LINEARITY ADJUSTMENTS 


Adjust height control until picture fills 
approximately three-quarters of the screen. 

Adjust vertical linearity to give a small 
amount of cramp at top of picture. 

Increase picture height control until correct 
overscan is achieved at the bottom of the 
picture. 

Adjust top linearity to give correct over- 
scan at the top. 

Height and linearity controls should then 
be adjusted in conjunction with one another 
to give best linearity, and 4in. of overscan 
top and bottom. 


D.C. RESISTANCE OF WINDINGS 


V343 - Z283 
Winding D.C. Resistance 
i barat in OHMS 
Tuner Windings * 
L 101 Sound LF. * 
L 201-2 Video I.F. Input and Trap * 
L 203 I.F. Filter Choke 4 
L 204 I.F. Filter Choke * 
L 205 Video Peaking Coil 6 
L 206 5.5 Mc/s Trap Coil 1.5 
L 207 Video Peaking Coil 5 
L 401 Sinewave Coil 55 
L 402 H.F. Filter Choke * 
L 403 Horizontal Linearity 6.3 
L 404 Deflection Coil DES 
L 405 Deflection Coil pS) 
L 406 Deflection Coil 17 
L 407 Deflection Coil 17 
L 408 H.T. Filter Choke 40 
TR101 Ratio Detector 

Prim 1-6 9.5 

Sec. 3-4 1 
TR102 Sound Output 

Prim 370 

Sec. = 
TR201 1st Video LF. * 
TR202 2nd Video IF. * 
TR203 3rd Video IF. * 
TR301 Vertical Blocking Oscillator 

Prim Bu-Gr 

Sec. Red-Ye 163 
TR302 Vertical Output 

Prim Bu-Rd 350 

Sec. Ye-Rd 2.5 
TR401 Horizontal Blocking Oscillator 

Ye-Anode 24 

Ye-C407 88 
TR402 Horizontal Output 

122 i752) 

3-4 353 

3-8 0 

3-7 10.1 

3-6 18.3 

3-5 23.3 

5-Anode 415 
TR403 Focus 

Prim Ye-Rd 1.5 

Sec. Bk-Wh 525 
TR404 Mains 

Prim Wh-Wh ¢ 

H.T. Sec Rd-Rd 4.3 


Heater Secondaries 
* Less than 19: 


The above readings were taken on 4 
standard chassis at 20°C but different materials 
used in manufacture may cause variations, 
and it should not be assumed that a com- 
ponent is necessarily faulty if a slightly 
different valve of resistance is measured. 
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SERVICEMAN’S COLUMN 


I had thought to commence 
this month’s column with a list 
of corrections of what appeared 
in print in the April issue but 
decided to leave things as they 
are and start with a clean slate 
and the devout hope that no 
future corrections will be neces- 
sary. 

P.L. (Napier) whose letter to 
the Editor some months ago was 
the subject of comment by me, 
has recently sent along some 
material for inclusion in this 
column, but in doing so places 
me in a rather awkward position. 
It appears he is one of those 
not inconsiderable numbers of 
people engaged in the electronics 
industry who undertake radio 
servicing on a part-time basis in 
addition to a regular job. It has 
been my experience that full-time 
servicemen are apt to look down 
their noses at the part-timer even 
if he confines his activities to 
working on sets belonging to 
friends or relations. It also brings 
up the old question of whether 
such persons should be able to 
buy parts at wholesale prices and 
whether they should be recog- 
nised by manufacturers when re- 
questing service information. 

Be that as it may, I do con- 
sider that a manufacturer who 
refuses to supply parts, particu- 
larly imported items such as 
transistors, which may be in short 
supply, to other than the man 
whose very livelihood is at stake, 
is only doing the right thing. 
Regarding N-P-N transistors, to 
my knowledge there is only one 
N.Z. manufacturer using this 
type of transistor and I have 
never had any difficulty in ob- 
taining replacements from the 
distributors. Does that answer 
your question P.L. ? 

The . problem of having. to 
improvise is by no means a new 
one, at least to anyone whose 
experience goes back to the days 
when there were more imported 
than locally made receivers on the 
market. In the post-war years 
we became used to nothing but 
locally made sets, of course, and 


when the odd traveller from 
overseas or ‘‘new’’ New Zealander 
came up with something else it 
was quite an object of wonder. 
More recently the boom in over- 
seas travel has resulted in virtu- 
ally every returning wanderer 
bringing back the _ inevitable 
‘‘transistor’’? with its attendant 
twin problems of lack of service 
information coupled with, in most 
eases, lack of replacement parts. 
It is: in such- cases that the 
serviceman’s need to improvise 
is most pressing. 


Speaking of returning wander- 
ers, a bloke walked in recently 
with. a Japanese transistor set 
which he had purchased at some 
port of call en route to London. 
Unfortunately the thing had 
given out on him during his 
sojourn in that metropolis and 
he had duly taken it in to a 
conveniently located repair shop. 
However, the only outcome of 
this was a still defunct radio 
with now a lot of funny little 
bits rattling round loose inside 
and a bill for 10/- for ‘‘exam- 
ining’’ his set. ‘‘Look! Here 
it is,’’ he exclaimed, waving the 
receipt under my nose. I was 
sufficiently interested to examine 
the bill, on which was inscribed 
“To testing and examining radio, 
10/-’’, in addition there was a 
little note on the reverse side 
stating that it would cost over 
£4 to repair the set. But why 
all the loose pieces, amongst 
which was a transistor with one 
lead broken off, I wondered? I 
questioned the owner. ‘‘The chap 
said he had to take all those 
bits out in order to find out what 
was wrong with it,’’ he replied. 

Even a doctor completing a 
post-mortem takes the trouble to 
tidily sew up the loose parts in- 
side the corpse, or so I am given 
to understand. 

Well, if you’re expecting an 
interesting ‘‘I dunnit’’ report on 
this case you’re going to be dis- 
appointed. I might add that it 
needed only a cursory inspection 
of the innards to come up with 


Conducted by J. Whitley Stokes 


the pronouncement, ‘‘It’s a write 
off ;”? 


The owner had really expected 
it as he said resignedly, ‘‘I 
thought you’d say that.’’ 


However, I wasn’t to be rid 
of him so easily for he continued, 
‘‘T’ve got another set out in the 
ear, I’ll just go and get it.’’ 

The next offering turned out 
to be a diminutive five valve 
AC-DC model of English manu- 
facture which he had also brought 
back with him. In this case the 
set had been dropped, since when 
it had been inoperative. He quite 
expected this to be beyond repair, 
too, I think, but I was able to 
assure him that after a couple 
of bent control shafts had been 
straightened up and a_ broken 
wire or two resoldered the _ set 
would be as good as new. Well 
almost . . . actually there were 
quite a few pieces of the plastic 
cabinet missing—but the thought 
that at least one of his trophies 
could be salvaged seemed to make 
up for that. 
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P.L. writes as follows: 

Another trap for beginners is 
a popular transistor portable on 
which the screw holding the 
printed board into the ease is 
neatly hidden behind the metal 
dial face, and then on the printed 
circuit itself the metal frame of 
the speaker acts as part of the 
circuit, so that if you remove 
the speaker to get at an obscure 
fault on the board, the set won’t 
go at all, even after you have 
fixed the fault, until you connect 
the speaker mounting posts to the 
frame of the speaker. The speaker 
wires appear to be single-strand 
tinned iron, and if you move it 
around too much, next thing 
you’re examining the board with 
a magnifying glass trying to find 
where the wires came _ from! 
There is something to be said 
in favour of this model, though; 
at least it uses transistor types 
which are easily replaced. I never 
feel very happy when I start 
tracing a fault in one of those 
sets which uses npn transistors 
in mixer and I.F. circuits; where 
does one obtain a high-frequency 
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npn replacement, if it should 
prove to be needed? (Perhaps one 
of the advertisers in this maga- 
zine would know of a source of 
supply). Sometimes it is not too 
hard to rewire one of the LF. 
stages to use an OC45, and use 
the npn type thus obtained to 
take the place of another one, 
in perhaps the mixer circuit, 
which is not so easily rewired. 


SERVICE HINTS— 
CASE HISTORIES 


Pye TV Model 233 (T 20 Chassis) 

Symptom—picture very dark 
even with brightness control full 
on. 

Cause—open circuit R38, 390K 
4W in cathode of C.R.T. 

Remedy—use 1 watt type for 
replacement. Note, this resistor 
may be readily checked and re- 
placed without swinging down 
the chassis as it is just alongside 
V9 the syne. separator valve. Inci- 
dentally if you find a resistor in 
series with the slider of the 
brightness control this is correct, 
although it is not shown on the 
schematic diagram it appears on 
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the parts list as R105 (120K). Its 
tunction is to provide sufficient 
impedance between the C.R.T. 
grid and earth for the line and 
frame retrace blanking pulses to 
be developed across even when 
the brightness is turned down 
low. 


La Gloria 23in. T.V. 


Symptom—no_ picture, 
weak, raster O.K. 

Cause—video amp. plate resis- 
tor (4.2K 5W w/w) open circuit. 

Remedy—nearest stock size 
4.7K may be used for replacement. 


Philips— 291A 21in. T.V. 


Symptom—no sound or picture, 
valves not lighting, heater fuse 
blown. 

Cause—first heater chain by- 
pass condenser, .0056 uF 400V 
shorted. 

Remedy — replacement with 
ceramic type should give greater 
safety margin as according to 
people who should know a 400vDC 
working polyester condenser is of 
too low a voltage for use on 240v 
AC. 
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PLANNING A TELEVISION 


TRANSMITTING STATION 


In this article it is intended to 
give a very general outline of the 
factors involved in planning a 
Television Transmitting Station 
and then to make specific refer- 
ence to the four high power sta- 
tions which are due to be inaugur- 
ated by the New Zealand Broad- 
casting Corporation during 1965. 


Every Television Transmitting 
Station needs careful planning 
_ from the outset in order to achieve 
the maximum efficiency of service 
in the most economical manner 
possible and very much depends 
upon the optimum site and the 
design and positioning of the 
aerial system as well as upon the 
electrical equipment to be used. 
It would be well to emphasize the 
key phrases ‘‘maximum efficiency 
of service’’ and ‘‘the most econo- 
mical manner possible’’ for it will 
be seen that all other considera- 
tions give way to these. 


Signal Strength 


The function of a Television 
Transmitting Station is to provide 
a satisfactory ‘‘signal’’ to the 
largest possible population con- 
sistent with technical require- 


ments and economic limitations. 
What is a satisfactory television 
signal? 


Man-made interference usually 
determines the signal strength re- 
quired for a satisfactory television 
signal and this interference will 
obviously be most serious in the 
very areas of high population den- 
sity that it is most important to 
serve. It is therefore essential to 
provide Grade A signals over 
cities and large towns. In coun- 
try areas where the likelihood of 
interference is less the field 
strength necessary to provide 
first-class reception may be much 
lower and Grade B signals are 
acceptable. Grade A is usually 
based on a figure of 68dbs or 
thereabouts above 1 microvolt per 
meter and Grade B is about 47 dbs 
above 1 microvolt. 


Industrial and other man-made 
noise sources usually have more 
effect at the lower VHF television 
channels, but these channels are 
usually favoured because of the 
better propagation characteristics 
over the uneven terrain most often 
encountered. 


Effective Radiated Power 


It is useful to employ a single 
term to talk about the combina- 
tion of transmitter power and the 
aerial and this term is the Effec- 
tive Radiated Power (E.R.P.). The 
E.R.P. is normally defined as the 
product of the transmitter output 
power and the gain of the aerial 
with transmission line losses taken 
into account. 


Extent of Service Area 


For a given E.R.P. it is possible 
to predict without recourse to a 
practical survey, the approximate 
service area of a particular trans- 
mitter. This amounts to a com- 
prehensive paper study based 
upon theoretical and empirical 


prepagation curves published by 


C.C.LR. and upon fundamental 
principles of diffraction and at- 
mospherie¢ reflection. If the height 
of the transmitting site is known 
and the frequency of radiation 
has been determined, such a study 
will indicate fairly clearly, the 
contours of the Grade A and 
Grade B service areas and hence 
the signal strength which will be 
available to the average ‘‘re- 
eeiver’’ will be known. Let us 
now consider the factors which 
determine the height of the trans- 
mitting site. 


Height of Transmitting Site 


The mean aerial height has 
more effect on the service area 
than does the effective radiated 
power of the station and measure- 
ments have shown that a greater 
increase in coverage is obtained 
by increasing the aerial height 
than by doubling the ERP of the 
transmitter. It is therefore most 
desirable to choose a high site but 
before it is decided to use the top 
of the nearest mountain, it. should 
be remembered that capital ex- 
penditure often rises as steeply as 
the rise in elevation. The building 
of approach roads, construction of 
large fuel tanks, installation of 
diesel powered generators and 
other auxiliary equipment on a 
difficult site can prove so costly 
that it forbids the use of a site 
that would otherwise be very at- 


We refer readers to page 18 of April issue where the AWA contract for the construction of 


the transmitters was discussed. 


Illustrated at left is the control console with vision and sound 


transmitters in the background. Remote control panels for both transmitters and video processing 
controls are housed in the left-hand console while sound monitoring equipment is mounted io 


the right of the composite desk. 


26 - RADIO, ELECTRONICS AND COMMUNICATIONS 


9 NANGARE 


% 


DRG. 62700725 


© Ngsrvansa 


© Waverley 


© Donerirke 
MY? WHARITE 
Jo32 Mt 


eferding 


3. WELLINGTON 


© PALMERSTON NTH 


DRG. 6270024 


1. ESTIMATED 
TRANSMITTER AT AUCKLAND. 


Aerial 270ft. above ground. 
Frequency 55 Mc/s. 
Receiving Aeriai 30ft. above ground level. 


2. ESTIMATED TELEVISION COVERAGE 
TRANSMITTER AT MT. TE AROHA. 


Aerial 360ft. above ground. 
Frequency 45 Mc/s. 
Receiving Aerial 30ft. above ground level. 


Omnidirectional Directional 


A Grade — 68 db above 1 microvolt per metre. 


iclock @ 


1. AUCKLAND 


TELEVISION COVERAGE FOR 


FOR 


e Springhield 


? 


Melhor 


° 
/ Alford forest 


beraiiine 


YA (Direchonal) 


Wa hester 
. 


‘ 
' 
‘ 
; 
' 
i 
© Tomcks 
, e hasaat 5 
; t 
\ 
\ 
\ 
\ 
x 
ce 3 Timaru 
. 
Ss 


3. ESTIMATED TELEVISION COVERAGE 
TRANSMITTER AT MT. WHARITE. 


@® 


DRG. 6270023 


Aerial 350ft. above ground. 
Frequency 62 Mc/s. 
Receiving Aerial 30ft. above ground level. 


4. ESTIMATED TELEVISION COVERAGE 
TRANSMITTER AT MT. SUGAR LOAF. 


Aerial 350ft. above ground. 


Frequency 62 Mc/s. 
Receiving Aerial 30ft. aboye ground level. 


B Grade — 47 db above 1 micrevolt per metre. 


7 @ Hawarden 


© Weikar! 


. 
@ Belfast 
© Glentunne! \ 
Mergby 


eee ‘fi 
. 


Mr 
SUGAR LOAFX\ 
284. AV 


Doyleston 


Ist JUNE, 1964 


2. WAIKATO 


BAY OF PLENTY 


Ong GLICOZE 


© Heipara 


4. CANTERBURY 


FOR 


FOR 


lst JUNE, 1964 


tractive. Climatic conditions may 
also be severe and in isolated lo- 
cations this often creates a prob- 
lem of transportation of both sup- 
plies and personnel. If climatic 
conditions are severe, ice forma- 
tion on the aerial could cause 
trouble and because of the extra 
weight and wind the mast and 
aerial may have to be strength- 
ened accordingly. On the other 
hand it should be borne in mind 
that remote control of modern 
transmitters on mountain top 
locations can be an economical 
procedure reducing personnel re- 
quirements. 


Height of Aerial Support 
Structure 

- We now have to decide on the 
type of aerial supporting struc- 
ture and its height. In many 
eases the height of the mast or 
tower is governed by the local 
regulations to reduce possible 
hazard to aircraft and approval 
for any plans should be obtained 
from the Civil Aviation Authority 
before they are finalised. 

It is necessary to decide whe- 
ther to use a guyed or stayed 
mast or a self supporting tower. 
The main frame of a guyed mast 
is comparatively light but the guy 
wires or stays take most of the 
stress. Such a mast requires 
much more ground space than the 
self supporting type and in rug- 
ged country or on sites close to 
large cities, this space may be 
limited. Guyed masts are usually 
cheaper than self supporting 
towers for heights greater than 
250-300 feet. Where-space is limi- 
ted or where equipment such as 
microwave relay dishes are to be 
mounted on the aerial supporting 
structure, a self supporting tower 
is usually chosen. 

Before deciding on the height 
of the aerial tower or mast it is 
advisable to compare the relative 
costs of transmitters and aerials 
on one hand and the aerial sup- 
porting structure on the other. 
To ensure maximum ERP a high 
gain aerial could be used but this 
would result in a heavy aerial and 
therefore a costly supporting 
structure. There is obviously a 
point where the cost of increasing 
the aerial gain and the tower 
height begins to compare most 
unfavourably with the cost of a 
larger transmitter. 
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Aerial 


The gain of an aerial is achieved 
by stacking aerial elements one 
above the other and connecting 
them with suitable feeding 
arrangements. This stacking has 
the effect of concentrating the 
radiation in a horizontal direction. 
In special cases it is sometimes 
necessary to shape this radiation 
so that more coverage is produced 
in a highly populated area and 
this can be done with most aerials. 
Similarly, it is possible to tilt the 
main beam of the aerial so that 
it reaches the ground at the re- 
quired point. 


Transmitting Building 


Before considering the equip- 
ment which is to be installed in 
the transmitter building, let us 
look at some of the problems 
which confront the architect who 
has to design this structure. We 
have seen that the selection of the 
transmitting site is directly re- 
lated to the ideal conditions re- 
quired for the location of the 
transmitting aerial. In many in- 
stances however, these require- 
ments present the architect with 
the problem of building on marsh- 
land or in exposed conditions, and 
there are usually problems of 
access, provision of essential ser- 
vices, water, electric light and 
power and he usually has to de- 
sign against severe climatic con- 
ditions. 


Transmitters 


When selecting a transmitter it 
is well to remember that such a 
purchase is a long term invest- 
ment and selection should there- 
fore be made with future require- 
ments in mind. It is of paramount 
importance that the station should 
provide a reliable service. Al- 
though the most dependable 
equipment may be a little more 
expensive initially, this additional 
expense will be more than repaid 
by its quality of service and the 
small amount of maintenance ex- 
penditure incurred. 


At this point the parallel 
operation of transmitters should 
be considered. This is a technique 
which was pioneered by the Mar- 
coni Company and which has be- 
come accepted throughout the 
world for the following reasons: 


(a) The equipment is always in 
use. 

(b) The transmission path is 
duplicated, hence there will 
be no break in programme 
under fault conditions. 

(c) Because there is no break in 
programme faults do not 
have to be repaired under 
emergency conditions and 
therefore the problem of find- 
ing highly qualified person- 
nel is much simplified. 

(d) There is a saving in cost in 
that only one set of spare 
valves and components is re- 
quired.’ This not only re- 
duces the cost of the spares 
themselves but also of the 
building because the storage 
space required is not so great. 

(e) The system is flexible in that 
the power of the station can 
be increased or decreased 
with the absolute minimum 
of interference with  pro- 
orammes. 


New Zealand Stations 


The New Zealand Broadcasting 
Corporation has planned high 
power television stations to serve 
the Auckland, Christchurch, Wai- 
kato and Manawatu areas. An 
order has been placed with Amal- 
gamated Wireless (Australasia) 
N.Z. Limited for Marconi Trans- 
mitters and Aerials which have 
been designed specifically for New 
Zealand conditions. When these 
stations are commissioned a theo- 
retical 75% of our population 


should be able to receive a good 


television picture. 

Two 10kw Transmitters will be 
used at each site and they will 
operate in parallel to provide a 
combined output of 20 Kw’s. 
These are established designs 
which are used in parallel in Aus- 
tralia, Canada, Sweden, Norway, 
Poland and the United Kingdom. 
They have been designed to trans- 
mit colour signals should the need 
ever arise and they are admirably 
suited for unattended operation 
and remote control—since their 
reliability has been proved beyond 
all doubt in the field. 

Quadrant Aerials giving hori- 
zontal polarisation will be used 
at the Auckland site on the Wai- 
takere ranges and also on Sugar 
Loaf near Christchurch. Stacked 


please turn to page 39 
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receiver, the amount of noise 
which passes into the receiver 
and is heard accompanying the 
desired signal is directly related 
to the bandwidth of the receiver. 
The narrower the bandwidth, the 
less the total noise power heard 
by the receiver. In this state- 
ment there are, however, one or 
two opposing factors. The first 
of these is the fact that high 
peak level impulse noise such as 
auto ignition noise has the length 
of the pulse increased when it 
passes through a sharp I.F.. chain, 
in addition to the fact that the 
sharp peaks of energy tend to 
shock the tuned circuits in the 
LF. chain and cause them to 
‘“‘ring.’? Thus the noise pulse 
occupies more space in its ratio 
to signal heard, after being 
passed through a sharp, narrow 
band I.F. chain. Thus one of 
the simple series or shunt type 
noise limiters is less effective 
when used after a sharp LF. 
chain than if it was used after 
a relatively broad bandwidth I.F. 
chain. 


When a narrow band I.F. chain 
is employed, the problem of local 
oscillator stability and tuning 
range also rears its head. 


If a receiver is being designed 
or built for 2 metre service, it 
is recommended that a tuning 
range of at least 144 to 145 mc/s 
be used, and preferably 144 to 
146 me/s should be considered. 
In the Auckland area at the pre- 
sent time there are stations oper- 
ating all through the Ist mega- 
cycle of the band, many in close 
proximity to each other. Un- 
doubtedly there will be some 
operating in the next megacycle 
up the band before long. If a 
tuning range of 1 to 2 megacycles 
is employed, then tuning and 
searching for stations when a 
sharp IF: is employed, can be 
quite a problem, even when the 
station is a fixed station. When, 
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however, the station is mobile, 
the problem can be much more 


acute. In addition any mechani- 
eal or electrical effects on the 
local oscillator cireuitry can 


cause the required signal to be 
lost as it is moved out of the 
passband of the receiver, and 
eonstant retuning is required to 
maintain contact. 


These foregoing remarks are 
the main reason why a receiver 
designed to cover say 400 to 
500 k.c. of the 80 metre band 
and capable of receiving and 
selecting single sideband trans- 
missions, for example, may not 
be the best type. of receiver to 
use aS a tunable I.F. section for 
a mobile receiving system. 


It would appear, therefore, that 
the ideal type of receiver is one 
with the least number of hetero- 
dyning sections, a good sensitivity, 
and .A.V.C. characteristic, an 
efficient noise limiter, a tuning 


rate of 1 megacycle or more, 
with a reasonable bandwidth 
available in the LF. system to 


allow for non-critical tuning and 
easy location of weaker signals, 
and yet sufficient selectivity to 
reject adjacent channel signals 
if they appear. Coupled with 
this last requirement is an ultra- 
stable oscillator which will not 
move the desired stations out of 


Ist JUNE, 1964 


the narrow passband if it is being 
employed. 


With all these points in mind 
we have designed and _ tried 
several receiver systems which, 
whilst not described in intimate 
detail have been sufficiently well 
covered to enable our readers to 
build the equipment if desired. 
However, in most cases, this equip- 
ment may serve only as a guide 
for further work on the part of 
our readers. 


The Simple Super 
Two Meter Receiver 


This receiver is shown both 
in block diagram form in Fig. 1, 
and as a full circuit in Fig. 3. 
The equipment basically consists 
of .a twin-triode cascode R.F. 
amplifier stage capable of reason- 
able performance, feeding a high 
gain yet quiet Pentode mixer, the 
triode section of this same tube 
acting as a tunable local oseil- 
lator 5 megacyeles below the in- 
coming signal frequency. The 
mixer feeds into a two-stage LF. 
amplifier chain using 5 me/s 


home wound transformers, thence 


into a diode detector, with a 
Separate diode used for delayed 
A.V.C. The audio passes to a 
series diode noise limiter pre- 
ceeding two stages of audio 
amplification giving — sufficient 
power to operate a loudspeaker 


in a car. The choice of tubes 
is such that the filaments of the 
6 tubes can easily be series- 
parallel connected for either 6 or 
12 volts. The 5 me/s IF. chain 
is chosen for reasonable image 
rejection, whilst good high ‘‘Q”’ 
coils can be hand wound, per- 
mitting reasonable _ selectivity 
and adequate gain with non- 
eritical tubes and components. 


With the cascode R.F. stage 
and the ECF86 pentode section 
as a mixer, the front end of the 
receiver exhibits good gain, to- 
gether with a better than average 
noise figure. 


If the reader desires more 
selectivity, then an extra trans- 
former can be included between 
each tube (if there is space), 
coupled capacitively to the exist- 
ing one in the circuit in a ‘“‘back 
to back’’ arrangement. 


To get some idea of the im- 
provement using extra trans- 
formers, a slide rule was used 
and gave the following figures: 

The performance measured 
with 3 transformers was 
Bandwidth 3db. down + 
d5ke., 40db. down + 40ke. 

The calculated figures for 
4 transformers were 3db. 
down + 4.2ke.,  40db. 
down + 3dke. 

Similarly for 5 transformers 
the figures were 3db. 
down + 4.0ke., 40db. down 
a OUKC. 


It is not recommended that 
more than 5 transformers be used 
in the chain as there will be 
insufficient gain available to over- 
come the losses in the _ trans- 
formers. 


tn Figure 4 we have shown 
diagrammatically the method of 
winding and assembling the LF. 
transformers used in this chain. 
The windings are less than 
critically coupled to give the 
maximum selectivity. However 
it should be noted that the posi- 
tion of the tuning slugs will affect 
the coupling between windings 
and hence also affect the gain of 
the LF. chain as a whole, as well 
as the selectivity. In all cases 
the windings should be resonated 
with the slugs on the outside 
region of each coil, i.e., at the 
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top and bottom. of the former, 
not in the centre region. 

Details for the coils are as 
follows: 


The antenna coil for the R.F. 
amplifier consists of 4 turns 
No. 18 gauge tinned copper 
wound on an O.B.A. slug tuned 
former. Winding spaced 1 wire 
diameter. The antenna link coil 
is 14 turns of thin hookup wire 
at the bottom (earth) end of the 
coil. 


The R.F. stage anode coil 
requires 8 turns similar 
to L1 except there is no 
link winding. 


The Oscillator Coil. This 
should be wound on a ceramic 
former if possible, otherwise use 
a piece of polystyrene rod and 
secure the winding firmly with 
polystyrene coil cement. The 
winding consists of two turns, 
of 18 gauge tinned copper wire 


on in. diameter former, and 
occupying #in. overall length. 
Use short, heavy leads to the 


oscillator tuning condenser which 
is a 9 pf. per section, two gang 
‘‘Polar’’ type or equivalent. It 
is necessary to use a well con- 
structed double ended condenser 
in this application and any dial 
which is used should not cause 
the condenser to bind or shift 
during tuning. If it is necessary 
to reduce the frequency coverage 
one or more plates can be re- 
moved from the rotor in both 
Sections. _@A wi3-30.. pis sPhilips 
trimmer is connected across the 
eoil for band-setting purposes, 
and once adjusted this should 
also be secured with coil cement. 


The coupling capacity between 
oscillator and mixer consists of 
two pieces of single strand hook- 
up wire twisted together for a 
turn or so. Optimum adjustment 
of this capacity can be made 
when the receiver is operating. 


The remainder of the receiver 
is quite simple. Readers are ad- 
vised to follow the circuit for 
the filament connections, as it 
is necessary that certain of the 
filaments should be kept on the 
earth side of the series-string 
arrangement when 12 volts is 
being used. 
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One other unusual feature is 
the use of one half of the 12 AT7 
(HCC81), tied as a diode and 
used as the noise limiter. This 
was done because the tube types 
with triodes and separate diodes 
are not so readily available, 
added to which the 12 AT7 tied 
as a diode operates very well in 
this service. 


In aligning the receiver, the 
constructor can do well to use 
a Grid-Dip Oscillator for aligning 
the R.F. coils and setting the 
oscillator tuning range. The 
LF.’s, being in cans, cannot be 
ehecked in this way, but if a 
signal generator is not available 
for alignment, the connection of 
an antenna to the mixer grid at 
night time should produce W.W.V. 
on 5 me/s, together with other 
commercial stations. However, 
the characteristics of the W.W.YV. 
transmissions can be easily de- 
termined and allow the station 
to be located. Once this is done, 
all the LF. transformers can be 
aligned for maximum signal, 
using a high resistance voltmeter 
or V.T.V.M. connected to the 
diode load. Final alignment on 
a received signal is all that is 
necessary, and the use of stations 
of known frequency, or harmonics 
of known erystals in the trans- 
mitter, will enable the dial to 
be calibrated. Don’t forget to 
seal the slugs in the coils, on 
the first time the unit is used 
in a vehicle, or all the alignment 
will be disturbed due to vibration 
moving the slugs. This also 
introduces another point worth 
keeping in mind in connection with 
mobile equipment. All construc- 
tion should be solid, with tie 
points liberally used for all loose 
wire, and ends and pigtails on 
all components, ete. Vibration 
will play havoe with the loose 
type of construction quite satis- 
factory for stationary equipment. 


An Improved ‘‘Simple-Super’’ 


For those who feel that the 
selectivity of the simple receiver 
described above is insufficient, we 
have shown in Fig. 2 a block 
diagram of a double conversion 
receiver. This is a little more 
expensive to build and requires 
a little more effort to get it going 
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correctly. However, it does not 
use any more tubes than the 
‘‘Simple-Super,’’ but does have 
definite improved _ selectivity 
characteristics. 


Basically, this receiver has a 
similar R.F. and mixer section to 
the ‘‘Simple-Super’’; but the 
oscillator uses a erystal for con- 
trol of its frequency, in a cireuit, 
which will enable the one tube 
section to provide the correct 
injection frequency. The signal 
passes from the first mixer to 
the second mixer via a broad 
band, double-wound transformer. 
The second mixer, a_ triode- 
hexode tube, also has the self- 
contained oscillator triode oper- 
ating as a tunable second con- 
version oscillator complete with 
tuning condenser, coil and dial. 
This second mixer converts the 
first LF. frequency signal down 
to a fixed frequency of 455 ke/s, 
where a single stage of amplifica- 
tion with two I.F. transformers 
gives adequate selectivity and 
gain, providing that a tube with 
a reasonable gain figure is used 
in this stage. From the detector 
onwards the receiver again re- 
verts to the same design as the 
‘““Simple-Super.”’ 


This concludes this month’s 
discussion on receivers. Next 
month we will publish final data 
and circuits on the second type 
of receiver described above, and 
details of a fully transistorised 
2 metre receiver using as a front 
end section the transistorised con- 
verter described earlier in this 
series. 
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New! RCA-6146A, a Beam Power Tube with “Dark Heater’, joins the out- RCA FAMILY OF 6146 TUBE DESIGNS 
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An Unusual 
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_Electrostatically Focused 
Cathode Ray Tube 


Research staff at the Ferranti 
cathode ray tube laboratories in 
England have produced an un- 
usual, electrostatically focused 
eathode-ray tube that achieves a 
resolution of 150 cycles/centi- 
metre spatial frequency response, 
is four pounds lighter than the 
conventional type, and simplifies 
both the complexity and power 
requirement of the associated 
circuitry. 

There are high-resolution cath- 
ode-ray tubes capable of achieving 
a resolution in excess of 400 
eyeles/centimetre spatial fre- 
quency response at 60 per cent. 
modulation, which is equivalent to 
0.003 inch spot size. 130 cycles/ 
centimetre spatial frequency re- 
sponse is equivalent to 0.001 inch 
and 260 eycles/centimetre is 
equivalent to 0.0005 inch. 

Although this extremely high 
resolution is of use in special in- 
stances most practical applications 
require a resolution no greater 
than about 130 cycles/centimetre 
spatial frequency response. 

Since there is no longer an im- 
mediate interest in obtaining 
higher resolutions, the staff at the 
Ferranti laboratories concentrated 
their attention on the design of a 
light-weight high-resolution tube 
capable of economical operation in 
conjunction with semi-conductor 
equipment. 


For Airborne Radar Systems 


The tube that has been devel- 
oped is an important feature in 
certain types of transistorised air- 
borne radar systems, for which the 
requirements are low weight, 
small size, and adequate perform- 
ance. 


Until the recent investigations 
by the Ferranti laboratory it was 
considered that electrostatic lenses 
were unsuitable for use in high- 
resolution cathode-ray tubes ow- 
ing to the aberrations they intro- 
duce. For this reason, electro- 
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magnetic lenses have been used 
for high-resolution applications. 

For obtaining a high resolution 
the electro-magnetic lens has the 
following advantages: 


(1) The coil assembly is external 
to the cathode-ray tube and 
may therefore be easily ad- 
justed. 

(2) Size limitations are not gov- 
erned by the glass envelope, 
and spherical aberration can 
be minimised by increasing 
length and diameter. 

(3) Electromagnetic lenses can 
be designed to have low 
spherical aberration, and 
means for correcting coma 
and astigmatism aberrations 
can be easily incorporated. 

Drawbacks of the electromag- 
netic focusing system are as fol- 
lows: 


(1) The coils are heavy, and re- 
quire a power supply of ap- 
proximately 15 volts at 400 
milliamperes. 


(2) The current in the coils must 
be stabilised to within + 0.1 
per cent. if optimum focus is 
to be maintained without 
adjustment. 


These drawbacks mean that the 
power supply and e.h.t. (extra 
high tension) circuits of the asso- 
ciated equipment are bulky and 
costly, especially the e.h.t. circuits, 
where it has proved extremely 
difficult to achieve + 0.1 per cent. 
stability. 


Comparison of Lenses 


There are two types of electro- 
static lenses that can be used for 
high resolution cathode ray tubes: 
the acceleration lens, and the zero 
focus or Hinzel lens (Figure 2), 


The acceleration type of lens, 
which is used in the United States 
of America, has a number of dis- 
advantages, the most important of 
which is the relatively low reso- 
lution obtainable — about 0.002 
inch (0.050 millimetre). Another 
disadvantage of the acceleration 
lens is that it requires a high volt- 
age capable of being varied, in 
order to adjust the focus of the 
electron beam. 


The zero focus, or Hinzel, lens 
introduces severe aberrations, and 
has not therefore been used 
for high-resolution applications 
until the recent further develop- 
ment of this type of lens. The 


Figure 1. The new electrostatically focused, high-resolution cathoded-ray tube, developed 
at the Ferranti Cathode Ray Tube Laboratories, Gem Mill, Oldham, Lancashire, England. 
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Einzel lens does, however, possess 
one useful and important charac- 
teristic; a spot focused by it will 
maintain its focus despite varia- 
tions of final anode potential of 
up to plus or minus 1 per cent. or 
even plus or minus 2 per cent. 
This particular feature indicated 
the possibility of reducing a sub- 
stantial amount of the e.h.t. cir- 
cuitry in addition to the reduced 
power requirement (owing to the 
absence of the large electromag- 
netic focus coil). Research and 
development was therefore con- 
centrated on reducing and elimin- 
ating the aberration drawbacks. 


In the first instance, spherical 
aberration was reduced by a new 
design of Einzel lens to a level 
approximately equivalent to that 
obtained in the standard type of 
electromagnetic lens. This new 
lens creates a larger diameter 
than is possible with a typical 
conventional type of construction. 
The three types of lenses are com- 
pared in the diagram given in 
Figure 2. The new electrostatic 
lens was designed by Mr. J. V. 
Shaw, of Ferranti Ltd., and is 
covered by British Patent 929849. 
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Figure 2. Comparison of electrostatic lenses 
suitable for high-resolution tubes: 1. Cath- 
ode; 2. Control grid; 3. First anode (5 kilo- 
volts typical): 4. Limiting aperture; 5. Final 
anode (15 kilovolts typical); 6. ACCELERA- 
TION TYPE; 7. Cathode; 8. Control grid; 9. 
Limiting aperture; 10. First anode (15 kilo- 
volts typical); 11. Second anode zero volt- 
age electrostatic; 12. Third anode (15 kilo- 
volts typical); 13. ZERO VOLTAGE OR 
EINZEL TYPE; 14. Cathode; 15. Control grid; 
16. Limiting aperture; 17. First anode (15 
kilovolts typical); 18. Second anode zero 
voltage electrostatic; 19. Third anode (15 
kilovolts typical); 20. NEW FERRANTI ZERO 
VOLTAGE TYPE. 


Unique Beam Alignment 


Coma is caused by misalign- 
ment between the electron beam 
and the axis of the electron lens; 
the aberration can therefore be 
corrected by moving the beam so 
that the two axes are coincident. 
The latest method of moving the 
electron beam is by means of 
ahenment coils mounted extern- 
ally to the tube. The current type 
of electromagnetic focus coil in- 
corporates this type of device and 
the idea has been ‘‘borrowed’’ for 
use with the new tube. The appli- 
eation of this method of beam 
alignment to _ electrostatically 
focused tubes is thought to be 
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unique, and in the present design 
the alignment coil is located near 
to the cathode so that only small 
deflections of the beam are re- 
quired to obtain coincidence. This 
positioning feature means that 
negligible distortions are intro- 
duced, and the power requirement 
for the coil is the extremely low 
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maximum of 30 milliamperes at 
+ 2 volts. The electrostatic lens 
is manufactured in such a way 
that the electrical axis and the 
physical axis are coincident and 
the anode limiting aperture can 
also be placed on these axes. 
Hence, it is possible to use the 
alignment coils, placed adjacent 
to the cathode, not only to find 
the centre of the lens, but to find 
the centre of the aperture. 


Astigmatism is caused by mis- 
alignment and ovality in the 
separate components of the lens, 
and in some instances it can be 
extremely severe. Sturdy con- 
struction of the new lens has 
minimised astigmatism, but it has 
been necessary to adopt the philo- 
sophy of correction rather than 
elimination, and to this end a pair 
of di-quadruple astigmatism cor- 
rection coils have been employed. 
This feature, which is also thought 
to be unique, has been borrowed 
from the latest electromagnetic 
focus coil techniques: the location 
of the coils are shown in Figure 4. 
Astigmatism can be produced by 
these di-quadruple coils, and 
henee, if the astigmatism that they 
produce is so arranged that it is 
equally opposite to the astigma- 
tism in the tube, the net result is 
a complete absence of astigma- 
tism. 

Both the alignment and astig- 
matism-correction coils are so 
arranged that thev can produce 
alignment and astigmatism cor- 
rection in any direction in the 
X, Y plane (the Z direction is 
normally the axis of the tube). 
Total maximum power require- 
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Figure 3. Electrostatic and 
effect of focus tolerance, 
static lens focus 


mum dynamic focus distance. 3. Electrostatic 


namic correction. 4. Electrostatic lens. 5. 
rect focus. 7. Centre of deflection. 8. Lens 
lens. 11. Cathode. 12. Maximum. 13. Min 


electrostatic focus plus magnetic trimming. 


ments for the astigmatism and the 
ahenment coils is + 2 volts at 60 
milliamperes total. 


Practical Difficulty 


It is difficult and uneconomic to 
produce an electrostatic lens that 
has an exact specified focal length, 
because the spread of manufactur- 
ing tolerances would cause the 
actual point of focus to occur be- 
tween two points along the Z 
axis (Figure 3). Another way of 
stating this is that if the focus 
is to be achieved on the face of 
the cathode-ray tube, the potential 
of the focus electrode must be 
variable between specified limits 
in order to ensure that focus can 
be achieved on all the tubes from 
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Layout of the new Ferranti cathode-ray tube, 


which 
Deflection coil. 
5. Astigmatism 


combines zero-voltage 
2. Electrostatic lens. 
coil. 6. Electron 


ally focused’ cathode-ray tube, showing the 
and dynamic focus requirements.. 1. Electro- 
plus or minus 300 volts. 2. Represents maxi- 
and electromagnetic lens focus without dy- 
Possible point of electrostatic focus. 6. Cor- 
centre. 9. Lens centre. 10. Focus trimming 
imum. 14. Screen. 15. Beam envelope for 


the production line. These limits 
are of the order of plus or minus 
300 volts about the target poten- 
tial (the target potential is usually 
zero volts) ; it is not convenient to 
provide such a variation in volt- 
age if the ancillary equipment is 
transistorised. In order to over- 
come this shortcoming, the follow- 
ing new arrangement has been 
adopted. 

The electrostatic lens is used as 
the main lens, and the structure 
of the lens is so arranged that 
when the focus voltage is at zero 
potential, the minimum electron- 
beam focus point hes just beyond 
the cathode-ray-tube screen (Fig. 
3). In other words, the tube, 
under these conditions, does not 
quite display the optimum focus. 
A small low-power electromag- 
netic lens is employed in order to 
trim the focus so that the optimum 
focus is achieved (Figure 3). The 
advantage of this system is that 
the maximum power supplies are 
20 volts at 60 milliamperes, in- 
stead of the plus or minus 300 
volts variation that would other- 
wise be required. Another ad- 
vantage is that the electrostatic 
lens is connected to zero potential 
and, therefore, does not consume 
power. Average power require- 
ment for the focus trimming coil 
is 10 volts at 30 milliamperes. 

The new tubes are flat faced, 
so it may be necessary to correct 

please turn to page 37 
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PRECISION! 


Look what you can measure with the hp 410C Electronic Voltmeter: 


if dc voltage, 1.5 mv to 1500 v; no zero set 
2. dc current, 0.15 nanoamps to 150 ma; no zero set 
3. ac voltage, 50 mv to 300 v; to 700 mc 


4. resistance, 0.2 ohm to 500 megohms; 
no zero or ©o set 


Never in electronic measurement has so small an 
instrument done so much so well! Ideal for use 
in the lab or service department or on the produc- 
tion line. A unique hybrid circuit eliminates drift 
(and the need for a zero set) and provides such 
features as 100 megohms dc voltmeter input im- 
pedance; low resistance recorder output, 1.5 v dc 
at full scale; dc voltage accuracy of + 2% of full 
scale, current accuracy, of + 3% of full scale, float- 
ing input for measurement to 400 v above chassis 
ground. The 410C also incorporates a rugged indi- 
vidually calibrated taut band meter movement. Get 
all the facts from the specifications below. Then 
get a demonstration from your Hewlett-Packard 
field engineer. 


Data subject to change without notice. Prices f.o.b. factory. 


HEWLETT 
PACKARD 
COMPANY 


DC VOLTMETER 


Range: + 15 mv to + 1500 vy full scale 
Accuracy: Hy 2% of full soos any range 
Input resistance: 100 megohms + 1% on 500 mv range and above; 
10 megohms + 1% on 15 mv, 50 mv and 150 my 
ranges 


DC AMMETER 
Ranges: + 1.5 wa to + 150 ma full scale 
Accuracy: + 3% of full scale, any range 
Input resistance: decreasing from 9 k ohms on 1.5 wa scale to approx. 
0.3 ohm on 150 ma scale 
Special current = 1.5, + 5, and + 15 nanoamps to + 5% on the 
ranges: 15, 50 and 150 my ranges using voltmeter probe 


OHMMETER 
Range: 10 chms to 10 megohms, centre scale 
Accuracy: -£ 5% of reading at mid-scale 
AMPLIFIER 
Voltage gain: 100 maximum 
Output: proportional to meter indication; 1.5 v de at full 
scale; maximum current 1 ma; impedance less than 
3 ohms at de 
AC rejection: 3 db at 4 cps; approx. 66 db at 50 cps and higher 
frequencies for signals less than 1600 v peak or 30 
times full scale, whichever is smaller 
Noise: less than 0.5% of full scale on any range (p-p) 
DC drifi: less than 0.5% of full scale/year at constant temp- 
erature; less than 0.02% of full scale/°C 
Recovery: recovers from 100:1 overload in less than 3 sec 
Ranges: 0.5 v to 300 vy full scale, 7 ranges 
Accuracy: + 3% of full scale at 400 cps for sinusoidal voltages 
from 0.5 to 300 v rms; ac probe responds to the 
positive peak-above-average value of applied signal 
Frequency — 3% + 2% at 100 mc; + 10% from 20 eps to 
response: 700 mc (400 cps reference); indications to 3000 mc 
Frequency range: 20 cps to 700 mc 
Input impedance: input capacity 1.5 pf, input resistance greater than 
10 megohms at low frequencies; at high frequen- 
cies impedance drops because of dielectric loss 
Meter: calibrated in rms volts for sine wave input 


GENERAL 
Maximum input: dc-100 v on 15, 50 and 150 mv ranges; 500 v on 0.5 
to 15 vy ranges; 1600 v on higher ranges; ac-100 
times full scale or 450 v peak, whichever is less 
Power: 115 or 230 volts + 10%, 50 to 100 cps; 13 watts 
(20 watts with hp 11036A probe) 
Dimensions: 6-17/32” high, 5-1/8” wide, 11’’ deep behind panel 


SAMPLE ELECTRONICS (N.Z.) LTD. 


8 MATIPO STREET, ONEHUNGA, S.E.5, AUCKLAND, NEW ZEALAND 


TELEPHONE 565-361 
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LATEST RELEASES 
AND ELECTRONIC EQUIPMENT 


IN ELECTRICAL 


This section vl our paper v reserved for the introduction of new products and space preference is given to our 


regular advertisers. 


LOW COST PARAMETRIC 
AMPLIFIER 

A low-cost parametric amplifier. for 
use on VHF and UHF bands has been 
developed by Britain’s Production 
Engineering Research Association. Para- 
metric amplifiers are used in television 
link networks and in satellite communi- 
cations to amplify weak signals. As 
they add very little noise to the signal 
they enable even extremely weak signals 
from distant transmitters to be heard 
without difficulty. 


HIGH SPEED DIGITAL COUNTER 
A completely transistorised digital 
counter, capable of direct counting at 
100 Mc/s without the aid of any auxili- 
ary equipment, is being produced by a 
British firm. It accepts pulse or sine- 
wave inputs in the frequency range d.c. 
to 100 Mc/s and is claimed to maintain 
an input sensitivity of better than 100 
millivolts from 100 c/s to 100 Mc/s. 


NEW SOLARTRON CONSTANT 
VOLTAGE/CONSTANT CURRENT 
POWER SUPPLY, TYPE AS 1218 


The new Constant Voltage and Con- 
stant Current Power Supply, type AS 
1218, particularly suited for application 
involving inductance, is the latest in the 
long line of accurately stabilised power 
supplies developed and manufactured by 
the Solartron Electronic Group, Ltd., 
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Constant communication . . 
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. Direct contact. . 
Field reports and queries . . 
a hundred and one other time-saving, 
have been made possible through the pioneering achieve- 
ments in two-way communication on the part of C.S. Today, 
C.S. equipment sets the standards of reliability upon which 
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Farnborough, Hampshire. It is fully 
ransistorised. 

By the touch of a switch, a supply of 
constant voltage or constant current is 
immediately available at the bench. The 
voltage and current outputs are set by 
continuously variable decade switches 
and a fine control. The instrument has 
a remote voltage sensing facility which 
eliminates connecting lead impedances 
by including them within the feedback 
loop. 

The constant voltage output range is 
from zero to 30 volts and the current 
from zero to 10 amperes. A high grade 
meter is incorporated. 

The instrument is short circuit/open 
circuit proof with visual “out of limit” 
indication. 

Output is isolated from chassis wita 
an insulation that will permit the AS 
1218 to operate with output terminals at 
250 volts relative to earth. It will operate 
unrestricted at temperatures up to 45°C. 
ambient, above which the output is 
derated linearly to zero output at 70°C. 
The temperature co-efficient is + 0:-5%. 
The long-term stability in constant 
ambient temperature and with constant 
input and output conditions is 0-05%. 

The thermal overload protection safe- 
guards against over-heating caused by 
accidental air blockage or excessive 
ambient temperature. It has forced air 


For further particulars, contact Advertising Manager, “R. & E.,’’ Box 1365, Auckland. 


ventilation. The instrument is inherently 
proof against short circuit/open circuit 
conditions at the output terminals also. 

N.Z. Agents: E. C. GOUGH LID. 


RANK CINTEL TO PRODUCE 
CORSAIR COMPUTER 

A contract has been awarded to Rank 
Cintel, a division of The Rank Organisa- 
tion, by the British Ministry of Aviation 
for the production of the Corsair digital 
differential analyser (d.d.a.), the original 
design of which came from R.A.E., 
Farnborough. 

Corsair is an all transistor trans- 
portable d.d.a., designed for the rapid 
and accurate solution cf all forms of 
differential and other equations and 
combines the advantages of the digital 
and analogue types of computer. The 
individual intergrators are identical and 
may be programmed as in an analogue 
computer; within each integrator how- 
ever, the computation is performed 
digitally. Interconnection of these units 
is via a patch panel on the front of the 
instrument. 

Corsair thus retains the accuracy and 
some of the flexibility of the general 
purpose digital computer while having, 
because of its special organisation, the 
directness of application of the analogue 
machine. 

(Please turn to page 40) 


RCA Industrial TV Camera, Con- 
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Hamilton. 
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FOR SALE 
Circuits 


trol Unit, Video Booster Amplifier, 
etc. The equipment is used but is 
in good working order. Circui 
and original data, modifications, 

etc., available with the equipment 
together with a spare vidicon cam- 

era tube. Camera has been modi- 

fied and fitted with rotating turret 
scaftininy Wea aralo: 

and standard lenses. Output is 


containing telephoto, wide-angle 


suitable for direct connection to 
standard TV receivers or may be 
modified for direct video output 
by minor circuit changes per RCA 
circuits supplied. 

Entire equipment most suitable 
for usual closed circuit work, dis- 
plavs, promotions, ete. 

Price £500, freight paid Dun- 


Inquiries to :— 


BRIAN SNELL LTD. 
P.O. Box 1016, Dunedin 
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for deflection defocusing. 
correction can be achieved by 
applying, through a dynamic 
focus coil, a dynamic wave-form 
which is synchronised with the 
rate of scan. The dynamic foeus 
coil is located inside the electro- 
magnetic trimming coil. 

The alignment and the astigma- 
tism coils form one assembly, and 
the trimming coil and dynamic 
foeus coil form another assembly 
(Figure 4). The outside diameter 
of the two coil assemblies is so 
designed that a standard defiec- 
tion coil yoke can be passed over 
them. This design feature saves 
the user the task of positioning 
the trimming, astigmatism and 
alignment coil assemblies when 
the tube is fitted to the equipment. 
The trimming coil and the astig- 
matism and alignment coil assem- 
blies are fitted to the tube at the 
factory and, after careful align- 
ment, are potted in position. 


Fibre Optic Tube 


The latest Ferranti development 
involving this type of structure 
and coil arrangement is a tube 
that has a fibre opties face plate. 
The new lens technique is ideal 
for miniaturisation, and the new 
fibre optics tube that is under 
development indicates that a re- 
duction of size and weight by a 
factor of one-third can be achieved 
when compared with the tube that 
is the subject of this article. This 
new fibre optic tube will be an- 
other important step towards 
high-resolution cathode-ray tubes 
of light-weight, compact design 
and high-quality performance. 


Our radio broadcast universal 
replacement coils will replace any 
damaged aerial, RF or oscillator 
co/l . Designed to assist you in 
maintaining . tirst - class service to 


Aerial Type 40 
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The Future 
In Electronics 


Continued from page 9 


as the mainstay of any engineer- 
ing organisation, and he could 
see a difference betweeen elec- 
tronics and other trades. In most 
trades once a man had finished 
his apprenticeship and qualified, 
he might not have much need 
to open a book again, but it ap- 
peared that in electronics one 
never finished training. There 
might be a need for an appro- 
priate examination, he thought. 
Bachelors of Engineering could 
register as professional engineers, 
but this was not open to B.Se. 
eraduates, and the Board is open 
to suggestions as to how to meet 
the need for such graduates to 
achieve registration. 


Mr. E. C. McLauchlan, Presi- 
dent of the Electronics Institute, 
discussed the function of the 
Institute in the future. ‘‘The 
effectiveness of any organisation 
depends wholly on the calibre of 
its members,’’ he said, and that 
the Institute must extend its in- 
terests beyond Engineering As- 
sociates although they would 
probably form a higher percent- 
age of membership in the future. 
The Institute should aim at 
attaining a seat on the Engineer- 
ing Associates Registration Board, 
which would be achieved by the 
number of members registered as 
Associates, so as to make a worth- 
while contribution to the Board. 


Being so far from many fae- 
tories, Mr. MclLauchlan - said, 
created a need for local design, 
because of the difficulty in ser- 
vicing imported equipment under 
local conditions. Examinations 
were needed to meet local needs 
rather than following overseas 
qualifications. The need for an 
Institute post-graduate qualifica- 
tion is under consideration. He 
stressed the need for a _ closer 
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relationship among engineers in 
research, development and indus- 
try. The Institute has a plaee 
in electronics as a means of these 
people getting together for a free 
interchange of ideas. Industry 
can help, through Industrial As- 
sociate Membership, and in so 
doing can help itself. 

Referring to miniaturisation 
of equipment, Mr. MeLauchlan 
suggested that the trend is for 
the scientist or physicist to oust 
the engineer in electronics from 
the spearpoint of development. 

During the general discussion 
following the formal speeches, a 
member criticised conditions in 
New Zealand, that young men 
in unskilled trades can earn as 
much as a technician who has 
spent a lifetime in electronics, 
and gave examples of the low 
rewards to highly trained men 
who had contributed considerably 
to New Zealand economy. In 
reply, Mr. Carver stated that New 
Zealand does not realise how 
greatly it depends on electronics 
already, and will soon wake up 
to a grave shortage of trained 
men. 

Other members referred to the 


growing importance of the 
physicist compared with the 


engineer, and the need for eco- 
nomics as a subject in training. 
More training, during working 
time, was considered by some to 
be essential to contribute to a 
higher standard in training. 
‘““We have had a little bit of 
the picture of the future,’ said 
Mr. W. S. Strong, chairman of 
the symposium, in summarising. 


‘““We have seen something of 
what we need to do in the 
future.’’ 

Professor C. A. Peddie, in 


thanking the speakers, remarked 
that it had been a most useful 
discussion, although the problem 
had not been solved, only that 
we had been presented with it. 
All agreed that there is a future 
in electronics, but in training one 
could not afford to be a prophet. 
Electronics had made such strides 
in his lifetime that he fully 
agreed with the need for flexi- 
bility and versatility in training. 
The New Zealand Certificate of 
Engineering, he considered, pro- 
vided an incentive for the ‘‘middle 
group.’ 
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Book Reviews... 


‘‘Propagation of Radio Waves 
at Frequencies Below 300 
ke/s.’’ 5 

Edited by W. T. Blackband 

Published by Pergamon Press 


The title of this book is mislead- 
ing, in that it is unfortunately not 
a treatise or text on _ terrestial 
propagation of VLE signals. It 
is a full report of all the papers 
presented at the seventh meeting 
of the Advisory Group for Aero- 
nautical Research and Develop- 
ment, NATO, Ionosphere  Re- 
search Committee, Munich 1962. 
With the rapid development of 
research in the VLE region there 
is urgent need for some text 
which will collate the considerable 
volume of information which has 
been published during the last 
decade or so, sift the straw from 
the chaff and present the findings 
in a condensed but authoritative 
form. Apparently this has still 
to come. 

All the papers are presented by 
experts in their own field ~and 
most are limited in scope. Two 
of the papers are in French as is 
the opening address by the 
Deputy Chairman, Prof. Vassy. 
A total of 31 papers are included 
roughly classified into the follow- 
ing groups: (a) The Lower Iono- 
sphere (b) D Layer Irregulari- 


ties. (¢) The Lower Ionosphere 
and Low Frequency Propaga- 
tion. (d) Oblique Incidence Mea- 
surements. (e) Radio Noise below 
300 k/e. (f) Very Low Fre- 
quency Propagation. (g) Extre- 
mely Low Frequency Propaga- 
tion. (h) Earth Resonance. 


Several of the papers were in 
the form of a review and _ those 
that the writer most enjoyed 
(probably because he understood 
what the speakers were talking 
about) were the papers by J. R. 
Watt and by the New Zealander 
D. D. Crombie (et. al.). Others 
interesting papers covered a com- 
mentary on the ‘“‘LOFTI’’ satel- 
hte reception of VLF signals 
which demonstrated that trans- 
missions in these frequency ranges 
could penetrate the ionosphere, 
and a brief further report on the 
effect of the Johnson Island high 
altitude bomb test of July 9th, 
1962, with reference to the effects 
on the received phase of four of 
the VLE stations. As none of the 
transmission paths of these 
stations passed near the test site 
the results were not as dramatic 
as reported by other observers. 


This book will appeal only to a 
limited public, however, to those 
interested in VLF propogation 
and ‘‘Whistlers’’ it is essential 


reading. Those studying the 
structure of the ionosphere will 
also find it extremely valuable, 
particularly as it deals with the 
lower, or D layers which are not 
so amenable to investigation by 
classical HE’ and VHF methods. 
—LS.S. 
The second book this month is 
entitled ‘‘Low Noise Amplifier 
Design.’’ Produced as part of the 
G.E.C. valve and Semiconductor 
Publicity Service for the M.O. 
Valve Company Ltd., London, this 
80 page publication is likely to be 
one of the most useful texts for 
the practical and design engineer 
working with R.F._ receiving 
equipment in the YV.H.F. and 
U.H.F. region of the Radio Spec- 
trum. Whilst continual reference 
is made to the company’s range of 
low noise vacuum tubes, the text 
deals in a concise and useful man- 
ner with the problems of noise in- 
herent in R.F’. amplifiers, methods 
of improving signal to noise ratios 
and noise figures and shows the 
various ways in which these vari- 
ables can be controlled. Practical 
circuits with component values 
and actual measurements are 
given, together with details of the 
equipment required and designed 
to carry out these measurements. 
There is a full page of references 
and many useful graphs and 
curves. 
Our copy came direct from the New 
Zealand Representatives of the M.O. 
Valve Co., Messrs. British General Elec- 


tric, to whom bona fide enquiries re 
this book should be made. 


Planning''a Television Transmitter 


Continued from page 27 


dipole rays broadcasting vertic- 
ally polarised signals will be used 
at the Waikato site—Mt. Te 
Aroha, and at Wharite near Pal- 
merston North to serve Manawatu. 
All four aerials are constructed 
in two halves with each half de- 
signed to be fed by a separate in- 
dependent transmission line. Each 
aerial has a shaped polar diagram 
adapted to suit local conditions 
and in each case the main beam 
will be tilted 0.8 degrees below 
the horizontal. The gain of ap- 
proximately five times will boost 
the transmitter power to give an 
E.R.P. at each site of 100 Kw. Self 
supporting towers approximately 


400 feet high are used and pro- 
vision has been made on these for 
the addition of a second aerial to 
accommodate any alternative pro- 
gramme which may be offered in 
the future. 

The Transmitter buildings for 
Christchurch and Te Aroha have 
been designed by the New Zealand 
Ministry of Works, while those 
for Auckland and Wharite are the 
responsibility of a private group 
of architects. 

Throughout their planning the 
New Zealand Broadcasting Cor- 
poration have maintained a team 
of engineers to predict the cover- 
age to be obtained from these 


sites and to check the theoretical 
results in the field. In this article 
we have shown theoretical cover- 
age diagrams which have been 
prepared by Amalgamated Wire- 
less. 

The interim television stations 
at Auckland, Wellington, Christ- 
church and Dunedin have been 
operating successfully for some 
considerable time and New Zea- 
land viewers have come to expect 
a technical quality second to none. 
When 100 Kw. stations are com- 
missioned the history of reliability 
and high quality which has been 
established will be continued and 
within the resources of our coun- 
try the greatest number of people 
should be able to receive a tele- 
vision programme within’ the 
shortest possible time. 
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NEW PRODUCTS—Continued 


A number of ancilliary equipments are 
also included in the development con- 
tract to constitute a complete installa- 
tion. Examples of these are; analogue to 
digital converter for analogue inputs; 
digital to analogue converter for plotter/ 
recorder and a decimal to binary con- 
verter. 


The new DAWE vetrasonic equip- 
ment illustrated is the 1803 Animal 
Sonoray designed to give quick and 
accurate measurements of fat thickness 
on both live and dead animals, par- 
ticularly pigs. 


the 
an unskilled operator and the 
transducer of 4in. diameter and cheap 
coupling fluid makes for easy operation. 


: ‘Careful use by 


small 


design allows 


Battery operation allows use in any 


location aud the mains can be used 
for recharging the internal battery. 

Pulse echo circuits are used and the 
display is read on a cathode ray tube 
so the operation is entirely harmless 
and safe. The usual scale calibration 
is 0-90 mm. of pig fat and 0-72 mm. 
of carcase fat. 

The unit is fully portable, weighing 
only 26lbs., and is fully protected 
against the weather and farmyard con- 
ditions. 


B.E.A. SELECTS NEW RECORDER 

A new magnetic wire recorder for 
aircraft, designed for the retrieval of 
recorded data under the worst conceive- 
able conditions, has been selected by 
British European Airways for all its 
fleet. It consists of a quick-release cas- 
sette, containing the wire and three 
heads for erase, write and read, and a 
drive unit. One loading of wire gives 
200 hours recording time. 


Ceramic as Strong as Steel: Hard 
as Sapphire 

A new ceramic as strong as steel and 
as hard as sapphire (bettered only by 
diamond) is being produced by a British 
firm. Only one quarter the weight of 
steel, it can be cut, drilled and screw- 
threaded by a normal metal-working 
techniques. It is called Roydazide and 
is made by a process developed by the 
Department of Scientific and Industrial 
Research to meet a vital need of the 
aircraft industry. 
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Telephone Dial Lock Prevents 
Unauthorised Calls 


Telephones fitted with “dial locks” to 
prevent unauthorised use of the instru- 
ment are being produced by a British 
firm. The device has been designed for 
subscribers who wish to prevent  tele- 


phones from being used for outgoing 
calis during their absence, but leave 
them capable of receiving incoming 


calls. It can also be used by industrial, 
commercial and business organisations 
who want to stop private calls being 
made over company telephones. 


Pocket-Size Paging Radio with 
30-Mile Range 

A pocket-size radio receiver for pag- 
ing personnel at distances up to 30 
miles trom the transmitter has been de- 
veloped. It can be set to emit a single 
transmitted tone, representing some 
simple pre-arranged message such as 
“return to base,” or to receive a verbal 
message. 


New Uses for Inverters 


For a new operating technique car- 
ried out at a London hospital an inver- 
ter was an important part of special 
medical equipment. The equipment had 
to be in continuous use nine hours prior 
to, and during an operation on a 
patient. This called for an a.c. power 
supply close to the patient at all times, 
including movement of the patient from 
ward to operating theatre. 
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R98 T.V. POWER TRANSFORMER 


For R.T.V. & H. 1959 and later T.V. Sets. 
Delivers 260v @ 300mA D.C. Full wave volt- 
age doubler. 
230:115v A.C. @ 300mA D.C. 
:12.6v C.T. @ 5A (2 windings ea. 6.3 @ 
DA). 
:0—6.3—7.5—9 @ .6A. Picture tube wind- 


ing. 
Choke:—C36. Use 400v P.I.V. Diodes. 


R103 Stereo Power Transformer 


R.T.V. & H. Aug. 60. 7w Stereo. 

230:245v @ 150mA. D.C. 
:104v @ 150mA D.C. Voltage doubler Rect. 
:6.3v C.T. @ DA. 

Choke:—C42. Use 400v P.I.V. Diodes. 


R104 Stereo Power Transformer. 10w 


320v @ 320mA. Voltage doubler Rect. 
230:130v @ 320mA. 

:6.3v @ 6A. 
Choke:—C49. Use 500v P.I.V. Diodes. 


R105 T.V. Power Transformer For Philips T.V. 
Kitsets 


220v @ 420mA D.C. Voltage Doubler Rect. 
230:106v @ 420mA D.C. 
:6.3v @ 10A. 
:0—6.3—7.5—9 Ov @ 0.3A. Picture tube 
Winding. 
Choke:—C45. Use 400v P.I.V. Diodes. 


R106 T.V. Power Transformer for Philips T.V. 
Kitsets 


This type similar to R105 but less Picture 
Tube boost taps. Main Fils. 12.6v C.T. @ 5A. 
220v @ 420mA D.C. Voltage Doubler Rect. 
230:106v @ 420mA D.C. 

:12.6v C.T. @ 5A (2 windings 6.30v @ 5A 

each). 

:6.3v @ .3A Picture tube winding. 
Choke:—C45. Use 400v P.|.V. Diodes. 
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SILICON DIODE POWER TRANSFORMERS 
| AVAILABLE FROM BEACON RADIO LTD. 


R108 Small Stereo Headphone Power 
Transformer 


250v @ 22mA D.C. 

230:110v @ 22mA D.C. Voltage doubler Rect 
:6.3 @ 0.86A. 

Choke:—C41. Use 400v P.I.V. Diodes. 


R110 T.V. Power Transformer. For Philips T.V. 
Kitsets 


This transformer uses full wave bridge recti- 
fier. Requires no limiting resistor unlike 
equivalent voltage double types, also has ad- 
vantage of no insulated capacitor and lower 
ripple output with smaller choke. 
Output 220v @ 420mA D.C. 
230:172v @ 420mA D.C. Full wave bridge 
Rect: 
:12.6v C.T. @ 5A (2 only 6.3v winding @ 
DA). 
:-6.3v @ .3A Picture tube winding. 
Choke:—C50. Use 400v P.I.V. Diodes. 


R111 T.V. Power Transformer 


Similar to R110 but for R.C.A. type Kitsets. 
260v @ 350mA from Rect. 
230:207v @ 350mA D.C. Full wave bridge 
Rect. 
:12.6v C.T. @ 5A (2 only 6.3v windings 
each DA). 
:6.3v @ 0.6A. Picture tube winding. 
Choke:—C42. Use 400v P.I.V. Diodes. 


R112 Oscilloscope Power Transformer 


R.T.V. & H. 1963. Calibrated. 
230:110v @ 80mA D.C. Full wave voltage 
doubler. 
:6.3v @ 2.4A. 
:6.3v @ 1A. 
:6.3v @ IA. 
Use 400v P.I.V. Diodes. 
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NEW, COMPACT 


LOW COST 
| PORTABLE 


POTENTIOMETERS 


If you check thermocouples, recorders or 
controllers in plant or lab and are tired of 
lugging around an oversize instrument just 
to get the precision you need, you'll wel- 
come one of L & N’s three new portable 


— really portable — potentiometers. All 
the essentials — galvanometer, battery, 
standard cell — are compactly housed in 
a 7” x 6" x 5” case . . . and weigh only 


pounds. An 8694 Single-Range and an 
8695 Double-Range Potentiometer read 
directly in degrees in any 15 temperature 
ranges. An 8696 Potentiometer reads 
directly _ in millivolts on two ranges 0 to 
22 and 20 to 64. . . has a manual refer- 
ence junction compensation dial, and can 
be used as a source of calibrated voltage 
for checking other potentiometer-type 
instruments. 
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